
The Age of Knowledge



Studies in Critical  
Social Sciences

Series Editor

David Fasenfest
Wayne State University

Editorial Board

Chris Chase-Dunn, University of California-Riverside

G. William Domhoff, University of California-Santa Cruz

Colette Fagan, Manchester University

Matha Gimenez, University of Colorado, Boulder

Heidi Gottfried, Wayne State University

Karin Gottschall, University of Bremen

Bob Jessop, Lancaster University

Rhonda Levine, Colgate University

Jacqueline O’Reilly, University of Brighton

Mary Romero, Arizona State University

Chizuko Ueno, University of Tokyo

VOLUME 37

The titles published in this series are listed at brill.nl/scss



The Age of Knowledge

The Dynamics of Universities, Knowledge  
and Society

Edited by

James Dzisah
Henry Etzkowitz

LEIDEN • BOSTON
2012

LEIDEN • BOSTON



Cover illustration: 1978 Triple Helix. © Henry Etzkowitz

This book is printed on acid-free paper.

Library of Congress Cataloging-in-Publication Data

The age of knowledge : the dynamics of universities, knowledge & society / edited by James 
Dzisah, Henry Etzkowitz.
       p. cm. --  (Studies in critical social sciences ; v. 37)
  Includes bibliographical references and index.
  ISBN 978-90-04-21102-5 (hardback : alk. paper)  1.  Universities and colleges--Social aspects. 
2.  Education, Higher--Social aspects. 3.  Knowledge, Sociology of.  I. Dzisah, James.  
II. Etzkowitz, Henry, 1940-
  LB2324.A34 2011
  378.01--dc23
                      2011029425

ISSN 1573-4234
ISBN 978 90 04 21102 5

Copyright 2012 by Koninklijke Brill NV, Leiden, The Netherlands. 
Koninklijke Brill NV incorporates the imprints Brill, Global Oriental, Hotei Publishing,  
IDC Publishers, Martinus Nijhoff Publishers and VSP.

All rights reserved. No part of this publication may be reproduced, translated, stored in 
a retrieval system, or transmitted in any form or by any means, electronic, mechanical, 
photocopying, recording or otherwise, without prior written permission from the publisher.

Authorization to photocopy items for internal or personal use is granted by Koninklijke Brill NV 
provided that the appropriate fees are paid directly to The Copyright Clearance Center,  
222 Rosewood Drive, Suite 910, Danvers, MA 01923, USA. 
Fees are subject to change.



For
William K. Dzisah

Alex Etzkowitz
Justin Sedem Dzisah
Jayden Selasi Dzisah





CONTENTS

List of Tables and Figures ......................................................................... ix
Acknowledgements ................................................................................... xi
Notes on Contributors ............................................................................ xiii

Introduction: The Dynamics of Universities, Knowledge  
and Societies ............................................................................................1

 James Dzisah and Henry Etzkowitz

PART I

KNOWLEDGE, GLOBALIzATION AND IDENTITy

1 Normative Change in Science and the Birth  
of the Triple Helix................................................................................ 11
Henry Etzkowitz

2 Globalization and Scientific Research in Japan ............................... 35
Zaheer Baber

3 Triple Helix or Triple Jeopardy? Universities and  
the Social Relations of Knowledge .................................................... 51
Terry Wotherspoon

4 The Big Shift: Science and Universities in Crisis ............................. 73
Toby E. Huff

5 Societal Rationalization: Cultural Innovation and  
Knowledge Islamization in Malaysia ................................................ 85
Choonlee Chai

6 Gender and Identity in a Globalized World .................................. 109
Patience Elabor-Idemudia

PART II

KNOWLEDGE INNOVATION, GOVERNANCE AND POLICy

7 The Triple Helix of Knowledge ........................................................ 127
James Dzisah and Henry Etzkowitz

8 Crossing Boundaries: Creating, Transferring & Using  
Knowledge .......................................................................................... 145
Harley D. Dickinson



viii contents

    9   Governing Innovation in a Knowledge Society .......................... 167
Peter W.B. Phillips

10 Public Policy Actors and the Knowledge-Based  
Social Order ..................................................................................... 193
Michael W. Kpessa

11 Regionalized Health Care System in Canada: Towards a 
Knowledge Management Strategy ................................................ 221
William Boateng

PART III

UNIVERSITIES, INTERMEDIATE ACTORS AND  
THE KNOWLEDGE ECONOMy

12 Facilitating Knowledge Transfer: The Role of  
Intermediating Organizations ....................................................... 243
Amy Scott Metcalfe

13 Ideals and Contradictions in Knowledge Capitalization ........... 267
James Dzisah

14 In the Grey Area: University Research and Commercial  
Activity – The Case of Language Technology ............................. 289
Tarja Knuuttila

15 Public Universities and Emerging Fuel Cell Technology:  
Insights from Singapore and Malaysia ......................................... 311
Zeeda Fatimah Mohamad

Index ........................................................................................................ 339



LIST OF TABLES AND FIGURES

Tables

11.1 Knowledge management practices in support of RHAs  
codification knowledge management strategies ....................... 234

11.2 Knowledge management practices in support of RHAs  
personalization knowledge management strategies ................. 234

12.1 Typology of intermediating organizations ................................ 253
12.2 R&D alliances between OCRI, universities, industry,  

and government ............................................................................ 261
15.1 List of system functions and associated activities with  

clear direction from the government ......................................... 323

Figure

12.1 Model of an intermediating organization .................................. 254





ACKNOWLEDGEMENTS

This book owes its existence to the foresight and encouragement of 
Professor David Fasenfest. He saw life beyond the margins of selected 
special issue articles we were putting together for the Journal of Critical 
Sociology which he edits. While the project has grown beyond its origi-
nal scope, we remain ever grateful to David for those initial nudges. 
We are equally grateful for the opportunity to work with outstanding 
colleagues and contributors who pressed ahead in the midst of com-
peting academic, personal and social life demands. The anonymous 
reviewers deserve great thanks for their diligence, time and critical 
comments.

Our deepest and sincere thanks go to our families and friends for 
keeping us grounded and focused on the task at hand so that we can 
get back to the ‘normal’ routines in which they are front and centre. We 
thank our respective institutions—Nipissing University and Human 
Sciences Advanced Research Institute at the Stanford University 
(H-STAR)—and colleagues for ensuring that we work within collegial 
and enabling environments. We wish to express our appreciation  
to Prof. Loet Leydesdorff, Prof. Jose Mello, Prof. Riccardo Viale,  
Dr. Marina Ranga, Dr. Marcelo Amaral, Dr. Chuyan zhou, Dr. Devrim 
Göktepe-Hultén, Prof. Peter S. Li, Dr. Greg Brown, Dr. Trevor Smith, 
Dr. Amir Erfani, Dr. Ellie Berger, Dr. David zarifa, Dr. Uldis Kundrats 
and Christina DeRoche for their friendship, support and collegiality. 
Warm regards to Nestor Hlynsky, G.B. Ashiagbor and George Gana.





NOTES ON CONTRIBUTORS

zaheer Baber is Professor of Sociology at the University of Toronto.  
He is the author of The Science of Empire (Albany: State University of 
New york Press, 1996), Secularism, Communalism and the Intellectuals 
(New Delhi: Three Essays, 2005) and the editor of CyberAsia (Leiden: 
Brill, 2006). Currently he is involved in research on the racialization  
of ‘communal conflict in India’ as well as the relationship between 
botanical gardens, the British Empire and the emergence of Botany as 
a science.

William Boateng is an Assistant Professor and Faculty Program 
Coordinator with the Department of Community Development  
and Health Sciences, the First Nations University of Canada, 
Northern  Campus—Prince Albert. He holds a PhD in Sociology 
from  the University of Saskatchewan, specializing in Sociology of 
Applied Knowledge and Health. His current areas of research interest 
include knowledge management in organizational decision-making. 
Recent publications in peer reviewed journals emanating from his 
studies include Knowledge Management in Evidence-Based Medical 
Practice: Does the Patient Matter? Knowledge Production in 
Contemporary African Society: Lessons for Universities; Knowledge 
Management Working Tool for Agricultural Extension Practice: The 
Case of Ghana; and Research Alternative for Nursing Practice:  
A Sociological Perspective.

Choonlee Chai is Assistant Professor at the Red Deer College, 
Canada. His research and teaching revolves around issues of Science, 
Technology and Society.

Harley D. Dickinson is a Professor and Vice-Dean, Social Sciences, 
College of Arts & Science, University of Saskatchewan. He has also 
served for five years as Head of the Department of Sociology, as well as 
several years as Director of the Social Research Unit. Dickinson com-
pleted his Ph.D. in Sociology at Lancaster University in the United 
Kingdom. He joined the University of Saskatchewan as an Assistant 
Professor of Sociology in 1983, granted tenure in 1985 and promoted 
to the rank of full professor in 1991.



xiv notes on contributors

James Dzisah is an Assistant Professor of Sociology at Nipissing 
University. He was formerly an Assistant Professor of Sociology at  
the University of Saskatchewan and Research Associate in Innovation 
at the Newcastle University Business School, England. He is a member 
of the Editorial Board of International Journal of Technology and 
Globalisation and the Triple Helix International Scientific Committee. 
His main areas of research include: Science, Technology and Society, 
Triple Helix, Development and Policy.

Patience Elabor-Idemudia is currently a Professor and Chair of 
Graduate Studies in the Department of Sociology at the University of 
Saskatchewan where she has been teaching and researching since 1995. 
Her research focused on Immigrant Women in Canada, Minorities in 
the Academy, Social Construction of Knowledge and Human 
Trafficking in Australia and West Africa. She served as the Chief 
Technical Adviser for the International Labor Organization’s Special 
Action Programme to Combat Human Trafficking in West Africa from 
January 2005 to June 2006. She is the author of over 30 journal articles, 
monographs, book chapters, and technical reports among which are: 
“Immigrant Integration in Canada: Programs and Challenges”(2005), 
in Carl James (ed.), Possibilities and Limitations: Multicultural Policies 
and Programs in Canada. Halifax: Fernwood Books, pp. 58–74; 
“Participatory Research: A Tool in the Production of Knowledge in 
Development Discourse” (2002), in Kriemild Saunders (ed.) Feminist 
Post-Development Thought: Rethinking Modernity, Post-Colonialism 
and Representation. London: zed Publishing, pp. 227–242; 2003. 
“Migration, Trafficking and the African Woman.”Agenda: Empowering 
Women for Gender Equity. African Feminisms III. No 58, pp 101–116; 
and “Equity Issues in the Academy: An Afro-Canadian Woman’s 
Perspective” (2001) The Journal of Negro Education: A Howard 
University Quarterly Review of Issues Incident to the Education of 
Black People. Black Women in the Academy: Challenges and 
Opportunities, 70(3):192–203.

Henry Etzkowitz is a visiting Professor at the Human Sciences 
Advanced Research Institute, Stanford University. He was Professor 
and Chair of Management of Innovation, Creativity and Enterprise, 
and the Director of the Triple Helix Group Newcastle University 
Business School. He is the author of several books including The Triple 
Helix: University-Industry-Government Innovation in Action (Routledge 



 notes on contributors xv

2008); a Member of the International Advisory Board, International 
Science Park Association and a Visiting Research Professor, Technology 
and Society Department, School of Engineering and Applied Sciences, 
State University of New york, Stony Brook and Chair of the Scientific 
Committee, Triple Helix International Conference Series.

Dr. Toby E. Huff is a Research Associate at Harvard University in the 
Department of Astronomy and Chancellor Professor Emeritus in 
Policy Studies at UMass Dartmouth. He has lectured in Europe, Asia, 
and the Middle East and lived in Malaysia. He is the author of The Rise 
of Early Modern Science: Islam, China and the West (2nd ed. Cambridge 
2003), and co-editor with Wolfgang Schluchter of Max Weber and 
Islam (Transaction Books, 1999). His most recent book is Intellectual 
Curiosity and the Scientific Revolution. A Global Perspective Cambridge 
University Press, (2010).

Tarja Knuuttila is a senior research associate in philosophy at the 
University of Helsinki. She holds MSc degrees in Economics and 
Business Administration from Helsinki School of Economics and an 
MA and PhD in Philosophy from University of Helsinki. Her research 
work revolves around Modeling and Scientific Representation, Meth-
od ology of economics, as well as the Commodification of Science. She 
has published in Biology and Philosophy; Erkenntnis; Forum: Qualitative 
Social Research; Philosophy of Science; Semiotica; Studies in History and 
Philosophy of Science; Science Studies; Science, Technology and Human 
Values, and in numerous edited books. She has co-authored a book in 
Finnish on the commercialization of science with a special focus on 
biotechnology and language technology (Miettinen, Reijo; Tuunainen 
Juha, Knuuttila, Tarja & Erika Mattila: From science to product. 
Helsinki: 2006).

Michael W. Kpessa is a Research Fellow at the Institute of African 
Studies, University of Ghana. He holds a PhD in Political Science 
(Comparative Public Policy) from McMaster University, Canada. He 
was the Social Science and Humanities Research Council (SSHRC) of 
Canada Post Doctoral Fellow at Johnson-Shoyama Graduate School of 
Public Policy, University of Saskatchewan. His current research pro-
jects focus on institutional theory and development, participatory 
policy making, institutional change, pension reform, and the role of 
transnational actors in sub-Sahara Africa and beyond.



xvi notes on contributors

Amy Scott Metcalfe is an Assistant Professor of Higher Education 
in the Department of Educational Studies at the University of British 
Columbia. She received her PhD from the centre for the study of higher 
education at the University of Arizona. The focus of her work is 
research policy, the theoretical basis of scholarship stems from cri-
tiques of capital formation in the public sphere, feminism and the soci-
ology of science and organizations. Her recent publications have 
appeared in Higher Education, the Journal of Higher Education and 
the Canadian journal of Higher Education.

zeeda Fatimah Mohamad is a lecturer with the Department of 
Science and Technology Studies, Faculty of Science, Universiti Malaya. 
She holds a BSc in Ecology from the Institute of Biological Sciences, 
Universiti Malaya, Malaysia; MSc in Environmental Management and 
Policy from IIIEE, Lund University, Sweden and MSc and PhD in 
Science & Technology Policy from SPRU, University of Sussex, United 
Kingdom. Her academic interests are in the Development of Science, 
Technology, Innovation, Environment, and Sustainable Development 
in Late-industrialising countries.

Peter W.B. Phillips is a Professor at the Johnson-Shoyama Graduate 
School of Public Policy, and Associate Member, Department of 
Bioresource, Policy, Business and Economics, University of Saskatchewan. 
He holds a PhD from the London School of Economics. He spent  
13 years in industry and government, mainly as an economist and pol-
icy advisor, and has since invested a matching 13 years at the University 
of Saskatchewan. Peter has been a member of four colleges or schools 
and four departments, and today combines his experiences in research-
ing the interface between the state and the market. Peter is getting bet-
ter at turning off his computer and escaping some weekends to sail in 
the summer (which has been doing since age 12) or downhill ski in the 
winter. He loves to sail Mirror Class boats, but is also certified to cap-
tain a yacht.

Terry Wotherspoon is Professor and Head of Sociology at the 
University of Saskatchewan. He has also been designated Adjunct 
Professor at Xi’an Jiaotong University, China. He has degrees in 
Sociology and Education, and a Ph.D. in Sociology. In addition to sev-
eral years of teaching experience at elementary, secondary and post-
secondary levels, he has engaged in research and published widely on 
issues related to education, social policy, indigenous peoples, and 



 notes on contributors xvii

social inequality in Canada. His research has been funded by agencies 
such as SSHRC, Saskatchewan Learning, the Laidlaw Foundation, and 
the Prairie Centre of Excellence for Research on Immigration and 
Integration. He is a recipient of the Canadian Education Association’s 
Whitworth Award for Educational Research, while The Sociology of 
Education in Canada: Critical Perspectives was recognized with a book 
award from the Canadian Association for Foundations of Education. 
He currently serves as Chair of the Board of Governors of the Prairie 
Metropolis Centre, and is Managing Editor of the Canadian Review of 
Sociology. His latest book is. The Sociology of Education in Canada: 
Critical Perspectives, 3rd edition. Toronto: Oxford University Press 
(2009).





IntroductIon

the dynamIcs of unIversItIes,  
Knowledge and socIety

James dzisah and henry etzkowitz

transformations in the social organization of society are always diffi-
cult to conjecture as the emerging configurations often contain seeds 
of ‘creative reconstruction’. This explains why the word ‘modern’—
originally used in the late fifth century to denote christian from the 
pagan and the roman past (habermas 1997)—continues to be useful 
in delineating the contours of contemporary society in spite of the 
relentless postmodern deconstructions. consequently, while we 
labeled this collection The Age of Knowledge, we do so with the explicit 
understanding that it is often simple to magnify the reach and utility of 
knowledge irrespective of the often challenging and distinctive social, 
economic, cultural, political, and the gender-mediated contexts. 
Indeed, specifying the reach and magnitude of knowledge in contem-
porary society, where knowledge is front and centre, is a very difficult 
and daunting task. In spite of this, the ongoing transformations in 
knowledge, universities, and society must be viewed as reflective of the 
much larger changes in the social structure. The fact that knowledge 
continues to be implicated in the habitual practices of the human social 
enterprise requires the consideration of factors far beyond their initial 
inclinations. This demands a critical examination of the, often hidden, 
social and materialistic contexts within which the emerging and evolv-
ing transformations are implicated. This undertaking has become  
even more pressing as the process of globalization unleashed a new 
political economy of knowledge within which different institutions are 
considerably altering their place and identity.

consequently, within the realm of higher education, universities 
have come under relentless pressure to change the way in which the 
business of tertiary education is conducted (slaughter and leslie 1997). 
The underlining push to reform according to some observers is indus-
try induced (axelrod 2002, Pelikan 1992, slaughter and leslie 1997, 
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washburn 2005). Though Karl marx has long identified the economic 
structure as the core foundation of the capitalist social structure,  
the increasing dependence of the economy and society on knowledge 
and information processing (castells 1996) has deepened the reach of 
the economic sphere necessitating a significant institutional transfor-
mation in areas hitherto considered to be uncharted.

In fact, innovation which refers to the reconfiguration of elements 
into a more productive combination (etzkowitz 2008), has taken on a 
broader meaning within the context of an economic structure predi-
cated on knowledge. The implicit understanding inherent in this new 
transformation is that we are dealing with a new logic of ‘innovation in 
innovation’ based upon the restructuring and enhancement of the 
organizational arrangements and incentives that foster creativity. 
Based on these calculations, the university is increasingly being viewed 
as the institution capable of taking up, in addition to its traditional 
roles of knowledge  production, preservation, and transmission, the 
task of socio-economic development and regional innovation. This 
ambitious mandate is derived from the growing awareness that pro-
ductivity and global competitiveness are based on the constant pro-
duction, mobilization and generation of both new and reformulated 
knowledge (castells 1996).

however, there are disagreements as to the extent to which the  
rise of knowledge as the driver of the economy can be used as the basis 
to encourage cultural and institutional shifts in universities, and the 
larger society. In other words, is the rise of knowledge a pretext to 
overly generalize its transformative structures by selectively detailing, 
depending on peculiar interests, its pervasive influences in the larger 
domain of science, policy and gender? The debate is often fierce in  
the realm of science due to the impractical belief that “objectivity  
precluded particularism” (merton 1973:270), making it essential that 
scientific knowledge claims be rooted in some impersonal and univer-
salistic criteria. while the ideological self-conception of science helped 
in creating the public sphere for scientific research (etzkowitz and 
webster 1995), it will be naïve to construe science as a disinterested 
activity. as michael gibbons and his collaborators recently reminded 
us “science does not stand outside of society dispensing its gifts of 
knowledge and wisdom; neither is it an autonomous enclave that is 
now being crushed under the weight of narrowly commercial or politi-
cal interests” (1994:22).
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since, science has always been under the gaze of differing interests, 
it is not surprising that the displacement of the individual researcher 
by group research projects have led some scientists to focus on the 
organizational and economic aspects of their research (etzkowitz and 
webster 1995). This has, in the process, provided the impetus, along 
with funding agencies that offered diverse opportunities, for the insti-
tutionalization of polyvalent science (etzkowitz and viale 2010). In 
subsequent years, however, a variety of regional strategies evolved to 
promote knowledge-based economic growth with significant inputs 
from different levels of government, academia and industry. It is, 
therefore, not surprising that the rise into prominence of knowledge 
has triggered all sorts of banal, sincere and perfidious interests that the 
contributors, from varying standpoints, intend to unpack.

The book is divided into three broad parts. Part one is organized 
around six interrelated chapters focusing on such issues as knowl edge, 
globalization, rationalization, gender and identity. The opening chap-
ter by henry etzkowitz discusses the effects of the growing economic 
salience of science on scientific norms and academic practices. he 
offers an explanation as to why instead of defining entrepreneurial sci-
entists as deviant, the social norms of science have rather changed to 
support entrepreneurship. as academic scientists take account of the 
economic value of research findings, the university moves into a more 
central institutional position in society as an equal partner with indus-
try and government, in effort to promote technological innovation. 
Building on etzkowitz’s notion of the normative change and the birth 
of the triple helix, chapter two by Zaheer Baber sees Japan as a state 
grappling with the changing interplay between globalization of capi-
tal  and scientific research. he argues that while the claims about  
the imminent disappearance of classical capitalism and the end of ide-
ologies have been grossly overstated, there is no doubt that a major 
institutional reconfiguration of the institutional locus of knowledge 
production is underway.

working within the broad scope of emerging relations of knowl-
edge and its impact on higher education, terry wotherspoon explores, 
in chapter three, the interrelationships among two significant dimen-
sions associated with changing postsecondary education. he draws 
attention to concepts that designate more general technological inno-
vation and economic development processes, and dynamics of social 
inclusion and exclusion. he argues that the postsecondary expansion 
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and parallel emphasis on science, innovation and creativity also carry 
with them tensions and contradictions. Keeping the focus within the 
knowledge production system, toby huff in chapter four, delves into 
the realm of higher education with a much more narrow focus-the  
crisis of universities. he linked this crisis to the ongoing deflections of 
the academic calling that emphasizes the need for professors to be fully 
conversant with contemporary, albeit make believe, popular culture. 
he draws attention to the implications that hundreds of research and 
consulting firms waiting to serve as hired guns for whatever political, 
commercial, regional, religious or ethnic interest have for academic 
and scientific knowledge.

In chapter five, choonlee chai moves the debate beyond analyzing 
universities to explore attempts to Islamize knowledge in malaysia. for 
him, the constructivist debate about the nature of modern scientific 
knowledge has provided new impetus for those calling for cultural and 
religious involvement in the production of scientific knowledge. he 
argues that the context of the Islamization discourse is a response to 
the weberian process of societal rationalization, with an increasing 
effort to seek the re-enchantment of the secular modern world. he sees 
the contradiction between the promotion of modern science in 
malaysia on one hand, and the critique of it on the other as articulating 
the partial acceptance of the epistemological basis of modern science 
and the rejection of its ontological tenet. while arguing that success 
remains to be seen, he is of the view that Islamization of knowledge 
should be perceived as a creative effort of knowledge innovation in 
response to intense secularization.

Patience elabor-Idemudia shifts gears, in chapter six, from the focus 
on the university system to the examination of the role played by gen-
der in the various processes of negotiation of identity in globalized 
contexts. she contends that while globalization impacts our perception 
of gender identity and how knowledge about this is shaped by new 
ideologies, communication technologies, labor demands and the 
media, prior con structed gender roles continue to inform the percep-
tion of women and men in general. In the process, what has really 
changed is the fact that gender roles and identity have been recon-
structed making traditional ideologies less apt in describing modern 
gender characterizations.

Part two of the book is organized around five interrelated chap-
ters. The overriding focus here is on the larger context of knowledge 
innovation, governance and policy. The starting point is the discussion 
of the broader debate about the impact of knowledge in contemporary 
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societies by dzisah and etzkowitz. They argue that there is an ongoing 
reconfiguration of organizational formats in different spheres necessi-
tated by the need to place knowledge at the vanguard of economic 
activity. In a much broader context, these transformations are in their 
view, heralded by the dynamic investments in knowledge, innovation 
and creativity. They contend that the critical requirements for innova-
tion and growth rest on finding an overriding policy niche that allows 
for the optimization of interactions among university, industry and 
government institutional spheres. 

In chapter eight, harley dickinson takes up the emerging con-
texts of knowledge production. he argues that in the context of post-
industrial knowledge societies, producing, transferring and using 
research knowledge and technology are interrelated processes that 
take place in loosely coupled networks of autonomous actors who have 
heterogeneous interests. he asserts that, in an age of knowledge, 
approaches that integrated both epistemic and socio-political bound-
ary work are both timely and important. Pushing ahead with the 
notion of knowledge innovation and governance, chapter nine by Peter 
Phillips takes up the complexity and the governance challenge facing 
knowledge societies. he examines the fundamental challenges posed 
by the knowledge society, presents a conceptual framework for under-
standing the scope of governance of the system and offers some practi-
cal implications. 

In chapter ten, michael Kpessa keeps pace with preceding discus-
sions on knowledge and its effect on contemporary institutions.  
he looks at the impact of the knowledge-based social order on public 
policy-making. he contends that the nascent transformations in 
knowledge have expanded the number of actors involved in policy 
decision-making, resulting in a shift in scholarly focus from policy-
making to the context of ideas. In chapter eleven, william Boateng 
looks at the knowledge management practices at the macro level 
health-care decision-making in canada. he argues that in any knowl-
edge regime, strategies must be designed in a manner that enhances 
the goals and objectives of the organization. This he contends requires 
a critical examination of explicit and tacit knowledge forms, with 
emphasis placed on the dominant form of knowledge informing the 
decision-making processes.

The final part of the book is structured around four intercon-
nected  chapters. The overriding issue is the role of universities and 
other actors in the emerging knowledge economy. In chapter twelve, 
amy scott metcalfe explores the notion of intermediating actors: 
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organizations that operate in the spaces between institutions of higher 
education, industrial firms, and government agencies. she argues that 
organizations situated in this interstitial space (between public and 
private entities) have been found to actively influence the formation of  
academy-industry-government relationships through the exchange of 
actors, resources, and commerce. James dzisah discusses, in chapter 
thirteen, some of the ideals and contradictions embedded in the roles 
and functions of universities. he explores through survey data,  
the impact of industrial funding of academic research on scientists.  
he argues that while industrial funding is important in perception for-
mation vis-à-vis knowledge capitalization, the growing notion that 
university-industry relations is harming the core functions of the uni-
versity is, as articulated in some circles, too simplistic.

In chapter fourteen, tarja Knuuttila traces the developmental 
 trajectory of one research group, which operated at the university of 
helsinki. she details the micro level practical management of academic 
spin-offs concentrating on the possibilities and problems that emerged, 
how the problems were solved, and which perspectives informed vari-
ous academic and entrepreneurial actors. she contends that there are 
certain inherent ideals and norms that the university has come to 
embody that are not easily reconcilable with entrepreneurial princi-
ples. yet, some of the problems faced by the research group could have 
been avoided had appropriate regulations and procedures, concern-
ing the commercial activity in the universities, been put in place in the 
initial stages. Zeeda mohamad explores, in chapter fifteen, the role of 
local universities in malaysia and singapore in the development of fuel 
cell technology. she argues that the extent of universities’ contribution 
to the development of fuel cell technology is contingent upon four sys-
tem level factors: the relationship of the research scope of universities 
to the broader dynamics of fuel cell technology, the influence of indi-
viduals with extensive expertise in the technology, the ability to engage 
with critical government and business actors, and the prevailing wider 
policy environment.
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CHaPter one

norMatIVe CHange In SCIenCe and  
tHe bIrtH oF tHe trIPle HelIx1

Henry etzkowitz

The university’s unique status as a teaching, research and economic 
development enterprise, whose traditional and new roles reinforce 
each other, places it in a central position in the knowledge age. an 
entrepreneurial academic ethos that combines an interest in funda-
mental discovery with application is emerging as new and old aca-
demic missions persist in tension. rather than being suborned to 
either industry or government, the university is emerging as an influ-
ential actor and equal partner in an innovation regime, the ‘triple helix’ 
of university-industry-government relations. The institutional spheres 
of science and the economy, which were hitherto relatively separate 
and distinct, have become inextricably intertwined.

research results are routinely defined as ‘intellectual property’ and 
that property in knowledge is contested not only for its symbolic but 
also for its monetary value (Hagstrom 1965, nelkin 1984, Samuelson 
1987, latour and woolgar 1989, Florida and Kenney 1990). a rela-
tively small number of professors, among them some of the most pres-
tigious of academic scientists, have formed firms, both to commercialize 
and to support their research (Kenney 1986, etzkowitz 1999). Most 
universities have established technology transfer offices and some have 
contracted corporations for research support in exchange for right of 
first refusal to license technology that is generated through these 
arrangements (technology access report 1998).

This chapter discusses effects of the growing economic salience  
of science on scientific norms and academic practices. an explana-
tion of why the social norms of science have changed to support entre-
preneurship, instead of entrepreneurial scientists being defined as 
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deviant, is offered. academic scientists increasingly take account of  
the economic value of research findings as the university moves into  
a more central institutional position in society as an equal partner  
with industry and government in effort to promote technological 
innovation.

The Birth of the Triple Helix

although some observers call for respect for a division of labor between 
academia and industry (rosenberg and nelson 1994), it is increasingly 
difficult to separate a series of cognitive and entrepreneurial activities 
that increasingly occur along a continuum rather than in dichotomous 
spheres. Thus, some university originated firms located in incubators 
appear as much, if not more, committed to research goals as to making 
money, despite the best efforts of incubator administrators to focus 
their attention on the latter. Conversely, some academics are so atten-
tive to the commercial implications of findings produced in their 
research groups that they can attune their research program to pro-
duce results that will be amenable to commercialization even as they 
maintain their pursuit of fundamental research (gold 1992).

If the disjuncture between theory and invention is accepted, the 
appearance of entrepreneurial scientists is an anomaly (aitken 1976). 
Their research is typically at the frontiers of science and leads to theo-
retical and methodological advance as well as invention of devices. 
These activities involve sectors of the university, such as basic science 
departments, that heretofore in principle limited their involvement 
with industry. Thus, the phenomenon of academic scientists commer-
cializing their research requires a new explanation. It must be one that 
goes beyond the availability of investment funds since earlier genera-
tions of scientists, such as Pasteur and the Curies, seldom took advan-
tage of commercial opportunities (etzkowitz 1983). The emergence of 
this new role calls for the construction of a framework that can account 
for a pluralistic universe of science and a differentiated normative 
structure among scientists. Such a model should account for the emer-
gent role of the entrepreneurial scientist in the university as well as for 
industrial scientists who do not necessarily experience role strain in 
their research setting.

resource dependency theory suggests that entrepreneurial aca-
demic behaviour can be explained by the fact that universities follow 
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their interests and seek funds wherever they become available, govern-
ment in the early post-war and industry, at present (Slaughter and 
leslie 1999). The premise of this framework is that the seeker is subor-
dinated to the funding source. a theoretical analogue, principal-agent 
theory, has also been applied to understand the so-called contract 
between government and academia in the early post-war (guston 
1999). However, if entrepreneurial scientists and entrepreneurial uni-
versities are now active and equal partners in their relations with 
industry and government, able to negotiate on an equal basis and 
maintain fundamental institutional interests such as the ability to pub-
lish, then the above explanations are partial, at best.

The first phase of entrepreneurial science is the internal develop-
ment of academic research groups as “quasi-firms.” The second phase 
refers to academic participation in the externalization and capitaliza-
tion of knowledge in tangible products and distance learning course-
ware. as universities spin-off for-profit entities from their research and 
educational activities, and fund some of their own research, they shift 
their institutional focus from eleemosynary to self-generation. The 
ability to balance among multiple sources of support, including indus-
try, state and local government and self-funding can be expected to 
increase the independence of the university.

during the 1980s as research results were scrutinized for commer-
cial as well as theoretical relevance, the norm of ‘communism’ was 
modified to ‘limited secrecy,’ with research results kept under wraps 
until their economic value can be protected. given the availability of 
university offices with legal staff or outside patent counsel this time lag 
need not be long. This shift in attitude and conduct among academic 
scientists with respect to the economic relevance of science contrasts 
with the traditional accommodation of industrial scientists. This dif-
ference may be explained by (1) the higher status of professors in the 
university than scientists in large corporate laboratories, (2) the trans-
formation of the university into an economic actor and (3) the 
enhanced role of the university and some of its faculty in ‘the new 
economy’ (Sahlman 1999).

as the production of scientific knowledge has been transformed 
into an economic enterprise; the economy has also been transformed 
since it increasingly operates on an epistemological base (Machlup 
1962). Intellectual property is becoming as important as financial capi-
tal as the basis of future economic growth, indicated by the inade-
quacy of traditional models of valuing firms primarily in terms of their 
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tangible assets. although the contemporary research university has 
not become a full-fledged commercial enterprise, it has taken on some 
of the entrepreneurial characteristics of a ‘Silicon Valley’ or ‘route 128’ 
high technology firm even as such firms adopted some of the collegial 
forms and campus architecture of the university. The university’s emer-
gence as a participant in economic development has not only changed 
the nature of the relationship between industry and the university but 
also made the national university a significant regional actor (goldhor 
and lund 1993).

academic research groups and science-based start-ups exist along a 
continuum, with attention to rewards of recognition and finance. 
Indeed companies developed on the basis of discoveries made at uni-
versities, tend to continue to publish the new findings based on their 
elaboration of the original discovery. licensing, joint ventures, mar-
keting and sales of products provide additional avenues for knowledge 
dissemination to broader areas of society, above and beyond the tradi-
tional means of academic dissemination. These commercial channels 
bring with them informal social relations that also provide pathways of 
dissemination (Saxenian 1994).

organizational change within the university, and in its relation to 
industry and government, is accompanied by cognitive and behav-
ioural effects. Indeed, the conduct of academic scientists has under-
gone a process of normative change, a reinterpretation and revision of 
unwritten rules since robert K. Merton developed his classic formula-
tion that, “the communism of the scientific ethos is incompatible with 
the definition of technology as ‘private property’ in a capitalistic econ-
omy” (1957[1942]: 338). a restructuring of the relationship between 
science and society has taken place as science has become a significant 
productive force in the economy. The transformation of science, from 
a weak and isolated to a major and central social institution, has 
affected the organizations in which science is conducted, the scientific 
role and the norms of science.

norms are not invariant; they change over time, sometimes marked 
by controversy. two norms of science, that is, “disinterestedness” and 
“communism” have been at least partially displaced by an institutional 
imperative to translate research into economic and social use. This 
chapter seeks to explain why normative change, rather than definition 
of deviance, accompanied the emergence of entrepreneurial science.  
If the advancement and capitalization of knowledge can be made com-
patible, this transformation does not necessarily represent loss or 
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deformation of original academic purposes (noble and Pfund 1980, 
Faulkner and Senker 1994).

to examine how the university’s new and old roles (economic devel-
opment, research and education) interact and conflict with each other, 
more than 150 in-depth interviews were conducted with academic 
entrepreneurs, other faculty members, and administrators. a sample 
of eight public and private universities, at the Carnegie I and II levels 
were selected to represent universities and departments with newly 
emerging and long standing connections to industry. The disciplines 
studied included: physics, chemistry, computer science, electrical engi-
neering and biological sciences (Mitchell 1983). Following a pilot 
study of two disciplines (physics and biology) at two universities in the 
early 1980s, interviews were conducted in two waves, in the mid-1980s 
and mid-1990s.

The idea of free and open communication among scientists was 
espoused by most respondents but a significant minority adhered to 
‘limited secrecy’ and was willing to hold back findings for a period of 
time in order to secure patent protection. a biologist who took this 
position called informing interested researchers without limit, ‘a nine-
teenth century idea’ and felt that it was necessary to protect one’s 
research from competitors by, ‘not providing key details’. on the other 
hand, all physicists and most biologists accepted that university scien-
tists could properly undertake research whose goal is set by an external 
agency. Most biologists believed that it was possible to combine the 
pursuit of basic research with the objective of gaining financial rewards 
from one’s research while the physicists divided evenly on this 
question.

Deviance or Normative Change?

In recent years, an increasing number of scientists and research  
organizations have sought to simultaneously advance and capitalize 
knowledge, calling their full adherence to the Mertonian norms of 
communality and disinterestedness into question. Communism 
implies that property rights in science are reduced to recognition of 
discoveries. Full and open communication represents the enactment 
of this norm; secrecy its antithesis. disinterestedness denotes the insti-
tutional relationship of scientists to society, including a set of incen-
tives to create knowledge for collegial approbation and public use in 
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exchange for insulation from popular sentiment (Merton 1973[1942]). 
what happens when norms are flouted?

deviance involves breaking a rule, leaving the rule intact, whereas 
when normative change occurs; the rule itself is transformed (Meier 
1981, Marshall 1981). Under what conditions is normative change, 
rather than deviance likely to occur? when behaviour is inconsistent 
with norms, but is: (1) undertaken either by a large number of persons 
or by a few persons of high status; and (2) can be shown to be consist-
ent with the values of a social system; it is unlikely to be successfully 
defined as deviant. even scientific colleagues, who have no desire to 
become entrepreneurs themselves, seldom look upon their colleagues 
who do with disdain. The paucity of ‘definition of deviance’ can be 
explained by examining the position in the scientific world of many of 
the entrepreneurial scientists.

entrepreneurial activities have been undertaken by leading scien-
tists who are viewed as role models. For example, a molecular biologist 
at a leading research university viewed his colleagues at Harvard who 
have formed firms with admiration and wished to emulate them. 
However the willingness of a few ‘low status’ scientists to use findings 
for pecuniary advantage would likely have been taken as evidence of 
‘deviance.’ If such normative infractions were negatively sanctioned 
they would likely have served to strengthen the old normative 
pattern.

For an increasing number of scientists, participating in the forma-
tion of a firm has come to be positively defined as a new badge of sci-
entific achievement. also, taking the path of firm formation does not 
necessarily mean abandoning the academy. Some, like Stanford 
University computer scientist, co-founder of Sun Microsystems and 
netscape, Jim Clark, left the university and engaged in successive 
efforts at firm-formation. others, like biologist leroy Hood, combined 
firm formation with an academic career. However, the California 
Institute of technology (Cal tech) did not allow Hood to gain finan-
cially from his work in helping form applied biosystems in the early 
1980s (Hood 1989). Hood eventually moved to a more compatible aca-
demic environment at the University of washington where he organ-
ized a new department in bio-informatics as collaboration with 
Microsoft. Cal tech, however, has since changed its policies and has 
become quite successful in promoting the entrepreneurial engagement 
that it had previously discouraged.
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For an increasing number of scientists, especially in biotechnology 
and computer science, an association with a firm that they have helped 
start is no longer an unusual event, as it was in the late 1940s, when 
Carl djerassi left an assistant Professorship at wayne State University 
in detroit to become research director of Syntex, a start-up company 
in Mexico City. building upon the firm’s initial success in developing a 
novel method to synthesize progesterone as a feedstock to the chemi-
cal industry, djerassi and his colleagues targeted artificial contracep-
tion as a product and research objective, contributing to the literature 
and carrying out product development simultaneously.

a two-way synergy between academia and industry was developed 
that de-emphasized barriers. Syntex’s relationship with the chemis-
try  department at the autonomous national University of Mexico 
(UnaM), through joint research projects, supporting student fellow-
ships and supplying research equipment facilitated the department’s 
entry into the world scientific literature (etzkowitz and blum 1995). 
djerassi’s scientific achievements led to an offer of a position in the 
Stanford University’s chemistry department. In 1960, djerassi moved 
part of Syntax to Palo alto and arranged with Stanford to continue as 
the firm’s research director while building an academic research pro-
gram. He participated in several firm formation efforts in the, ‘indus-
trial part of his day’, combining scientific achievement with valorization 
of research in an academic environment that early supported this com-
bination of dual goals (djerassi 1992).

Some prominent scientists who initially questioned the trend toward 
academic entrepreneurialism have changed their views, either as 
opportunities became too tempting or as they realized the importance 
of industrial support to the future of academic research. Thus, Joshua 
lederberg, an early critic of academic involvement in firm-formation 
eventually became a consultant to the Cetus Corporation (1996). 
arthur Kornberg, another nobel laureate and self professed tradi-
tional academic, also found himself part of the ‘golden helix’, a biotech-
nology firm with academic connections (1995). robert Pollack, an 
academic biologist who published Academics in Pinstrips in the early 
1980s, decrying his colleagues ‘corporate fling’, revised his earlier views 
as his university generated significant research support from licensing 
intellectual property. Professor Pollack came to favour the university 
holding equity in firms formed from academia in order to move the 
university closer to self-supporting status (Pollack 1982 and 1999). 
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Many entrepreneurial scientists believe, even as critics define the  
same phenomena as self-justification, that they are in the cusp of a new  
relationship between science and business. In many entrepreneurial 
scientific ventures, in contrast to the subordinate position of scientists 
in corporate laboratories, scientists and business persons develop 
strategy together; mutually shaping the course and direction of the 
firm and share ownership and control.

Normative Change

entrepreneurial scientists believe that they are acting in accord with 
scientific values and only a minority of their colleagues view them as 
deviant. Under such conditions the path is open to normative change. 
when behaviour conflicts with existing norms, but when deeper val-
ues remain stable, new norms can be identified with these values. Thus, 
‘capitalization of knowledge’ is found to be in accord with the advance-
ment of knowledge and the sale of intellectual property with the ser-
vice mission of the university. Proponents of change such as university 
administrators often exploit the conflation of norms with values by 
redirecting debates over controversies from values (where there is usu-
ally great resistance to change) to particular cases in which a change 
can be shown to be advantageous. on the other hand, disputes such as 
the one over the introduction of the “discovery exchange” at the 
University of Colorado, boulder, a new mechanism to capitalize intel-
lectual property, can easily escalate into conflict over values. 
nevertheless, at this university, and others where controversies have 
erupted over entrepreneurial science (for example, MIt in the early 
twentieth century), the overall trend is to acceptance within limiting 
conditions (etzkowitz 2010).

reinterpretation of formerly excluded behaviour often goes unno-
ticed when it is felt that values are not threatened, or is repressed when 
values are believed to be threatened but rule changers cannot psychi-
cally afford to admit to themselves their exercise in revision. Change in 
rules also takes place quietly when rule makers and enforcers do not 
wish to admit that a change is underway for fear of loss of authority, 
and when those subject to the change do not protest, for reasons of self 
interest or lack of interest. In the case of scientists operating under 
novel research conditions there may be two sets of relevant norms 
operating simultaneously, creating an inherently unstable situation. 
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Sociological ambivalence between dominant and subsidiary norms 
that exist in a state of tension with each other operates through norma-
tive sequencing, the shift from one set of norms to another (Merton 
1973). For example, in a study of the apollo moon scientists, Mertonian 
norms were found to be operative when scientists worked on well 
structured problems; while counter norms guided the study of ill 
structured problems (Mitroff 1974: 591).

Implicit in this formulation of norms and counter-norms is the 
existence of a mechanism for making the two sets of norms compatible 
with each other—the definition of a problem as structured or unstruc-
tured—thus, reducing or even eliminating the conflict between nor-
mative expectations. However, if an algorithm does not exist or cannot 
be invented to stabilize ambivalence, it may be resolved through rein-
terpretation or replacement.

Sociological consonance is the result of changes in the social struc-
ture that bring heretofore opposing normative expectations into a new 
complementary relationship with each other or replace one set by 
another. Such normative change is not merely an individual phenom-
enon but a social process in which a significant number of persons go 
through the same experience and express similar new conclusions. 
entrepreneurship is made compatible with the conduct of basic 
research through a legitimating theme that integrates the two activities 
into a complementary relationship. For example, scientists often say 
that earnings from commercializing their research will be applied to 
furthering their basic research interests.

reinterpretation takes place through an experience of realizing that 
what had previously seemed to be in conflict really was not. Thus, an 
initial reaction of a molecular biologist to the possibility of doing  
science for financial gain as well as the production of knowledge was, 
‘I never realized I had a trade’, later followed by, ‘I can do good science 
and make money’. This conversion experience suggests the transmuta-
tion of ambivalence—the opposition between two opposing principles, 
one primary, the other secondary, into consonance—reformulating 
apparently contradictory ideological elements into a consistent 
identity.

This transformation, with concomitant effect on norms, occurred 
initially in the industrial research laboratory and in recent decades has 
penetrated academia, as well. norms are stable as long as they are 
effective and support efficient engagement in the world. when the 
environment changes, norms may no longer be effective, creating a 
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disjuncture between the workings of the organization and its environ-
ment. In the next sections I shall examine the institutional spheres of 
industry and academia and specify the trajectories through which nor-
mative change in science takes place.

Normative Change in Industrial Science

one group of scientists, employees of corporate laboratories has long 
been found not to only have a partial fit with Mertonian norms.  
a body of research developed from the 1950s to the 1970s suggests a 
variety of adaptations for industrial scientists including: (1) role strain 
or transition to managerial norms; (2) a creative tension between 
organizational and scientific norms; and (3) the existence of alternative 
normative structures of science. Scientists in industry had been 
expected to conform to corporate norms but academic science had 
been held to be a world apart, with well defined boundaries between 
science and society (gieryn 1983). In reviewing fifty years of discus-
sion of the norms of science, Joseph ben-david has argued that the 
different positions taken reflect the author’s views on the major politi-
cal issues of their era: democracy versus fascism in the 1930s and  
the Vietnam war in the 1960s. The axis on which the debate turns is 
the desired relationship of scientists to society, whether they should be 
independent of or directed by political goals. ben-david (1980) distin-
guished among different types of scientists in his review, holding that 
propositions about autonomy referred primarily to academic scientists 
in basic research disciplines.

nevertheless, a central research question regarding scientists who 
work in non-academic settings has been the degree to which Mertonian 
norms conflict with organizational values (Marcson 1960, Kornhauser 
1963, glaser 1964, Cotgrove and box 1970). Corporate norms such as 
maximization of profit and acceptance of hierarchical authority have 
been identified as incompatible with “communism” and “universal-
ism.” It was hypothesized that scientists who worked in industry would 
either exist in a state of perpetual tension or departs from the scientific 
role by accepting a management position. It was also suggested that a 
scientist could achieve a limited successful adjustment to the indus-
trial setting by bringing to bear an independent source of normative 
authority, professionalism, and to resist organizational pressures. The 
professional scientist accepts control over research problem choice but 
retains control over the choice of techniques to perform the research 
(Kornhauser 1963).
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In general, however, it was expected that the industrial research  
laboratory would redirect scientists interested in esoteric research  
to more practical concerns. Managers noted, however, that many sci-
entists resisted efforts at resocialization. For such scientists the norms 
of science were in conflict with corporate goals (Shephard 1956, 
randall 1959, burns and Stalker 1961) and such conflict, with its  
attendant role strain, was believed to result in a loss of productivity.  
an extensive literature was developed in which management was 
advised on techniques of replacing scientists’ norms with organiza-
tional goals or accommodating some of their desire for autonomy 
(bush and battery 1945, american Management association 1958, 
orth 1959).

However, within a framework that postulated a single normative 
structure of science and a single normative structure in which technol-
ogy could be most productively developed, there could be no satisfac-
tory resolution of these conflicts. of course, industrial scientists could 
resolve this role strain by replacing the value placed on autonomy with 
adherence to the organizational norms of their corporate employer. 
This role shift, while resolving the problem of role strain, is expected 
by other researchers to result in a loss of creativity (Pelz and andrews 
1976). This is where the dilemma of industrial science is: the very qual-
ities of the scientists required in order to create innovations desired by 
the organization may be suppressed by it to promote smooth organiza-
tional functioning.

yet, Pelz and andrews (1976), in perhaps the most comprehen-
sive  study of the relationship between the productivity of scientists  
and research environments, found that the conditions for creativ-
ity  differed somewhat from Marcson’s expectations (1960). whereas 
Marcson assumed that normative congruence would produce the  
best environment for creativity, Pelz and andrews found, contrary to 
their expectation, that satisfaction with one’s job—measured by the 
difference between desired levels and attained levels—was only mod-
erately related to scientific productivity. to interpret this unexpected 
finding, Pelz and andrews developed the concept of ‘creative tension’, 
a state of conflict between internal desires and external pressures.  
a curvilinear relationship between scientists’ effectiveness and crea-
tive tension was postulated; effectiveness increased as tension increased 
up to some optimum ‘moderate’ level and then decreased again if ten-
sions were too great. Pelz and andrews treat all scientists (regardless of 
research setting) as a single group, that is, norms are presumed to be 
invariant.
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However, in their study, Cotgrove and box (1970) provide a key 
finding that indicates the existence of an alternative normative struc-
ture for some industrial scientists. a significant number of industrial 
scientists in their sample who lacked autonomy did not experience role 
strain. Moreover, no significant loss of productivity was noted among 
this group. Thus, Cotgrove and box postulated ‘the organizational sci-
entist’ who was willing to accept direction over both ends and means, 
over what research should be conducted as well as how the research 
should be conducted. Thus, a scientific role that operated without cog-
nitive dissonance was postulated for the industrial arena. However, if 
the thesis of a self-regulating scientific community is pared down to its 
base in the university, the character of contemporary academic science 
becomes crucial to this thesis.

Transformation of the Academic-Industry Interface

academic scientists have a long history of working with industry,  
having helped establish the early industrial research laboratories in  
the United States (reich 1985). Until quite recently most university-
industry connections separated academic and commercial practices. 
limits were placed on how much time an academic could devote to 
outside concerns. a one fifth rule allowing one day per week became 
commonplace. even as ongoing relationships, consulting arrange-
ments were usually conducted apart from academic research, although 
based on the academic’s expertise accumulated from campus based 
research. Consulting relationships typically involved brief visits to 
industrial sites or conduct of discrete projects on university premises.

a consequence of this separation was that it left control of commer-
cial opportunities of academic research in the hands of industry 
whereas control over the direction of research and choice of research 
topics was left to academic scientists. although regular payments were 
made to individual consultants, the large-scale transfer of funds from 
industry to the university was left up to the generosity of companies. 
The older forms of university-industry connections involved payment 
for services rendered, whether it was received directly in the form of 
consultation fees or indirectly as endowment gifts. Thus, the traffic 
between university and industry was policed so those boundaries were 
maintained even as exchanges took place through consultation and 
philanthropy.
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From the early years of the research university in the late nineteenth 
century, university-industry relationships were largely established at 
the behest of industry to serve the needs of existing companies. 
engineering schools reorganized themselves to serve the research 
needs and supply personnel for the growing science based electrical 
and chemical industries. The linkages included cooperative programs 
which sent students to industry for part of their training, university 
professors undertaking research at the request of industry and dona-
tions of money and equipment by industrial firms to support engineer-
ing education (noble 1976). University-industry relationships declined 
in the 1930s due to the financial stringency of the depression and 
became relatively less important in the post war era with the growth in 
government funding of science.

The Dynamics of Entrepreneurial Science

a broad range of universities have taken on the tasks of economic 
development, at times due to external pressures, including funding 
constriction but also as the result of internal initiatives arising from the 
expansionary dynamic of scientific research. new forms of university-
industry relationships involve the multiplication of resources through 
the university’s and faculty members’ participation in capital forma-
tion projects such as real estate development in science parks and for-
mation of firms in incubator facilities. These also include academic 
scientist’s involvement in firms e.g. through membership on advisory 
boards, boards of directors, stockholding in exchange for consultation 
services, assumption of managerial responsibilities and direct involve-
ment in the formation of firms.

relatively few open conflicts have erupted such as the one at Harvard 
in 1980 when the administration proposed that the university partici-
pate financially in a firm based on the research of one of its faculty 
members. although controversy over the goals of the university abated 
when the plan was dropped, President bok stated at the time that he 
would explore other means of involving Harvard in realizing financial 
gain from campus based research (bok 1982, Culliton 1982). In 1988, 
when a joint venture involving the medical school was announced,  
the new york times questioned whether traditional academic values 
were being abandoned, but there was no on-campus opposition  
as there had been eight years before. during the intervening period, 
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similar proposals become accepted practice at other universities, as the 
University of Colorado and Columbia University accepted equity in 
faculty formed firms and washington University, St. louis and MIt 
took the role of venture capitalist.

one driving force behind normative change in academic science is 
industry’s experience that although transfer of knowledge is, in princi-
ple, freely available through the literature but, in practice, closer rela-
tionships such as consultation and inserting industrial scientists into 
academic research groups is necessary to translate this knowledge  
into a usable form. a second factor is the perceived constriction in 
federal funds for academic research in recent years that has made sup-
port from industry significant, even in the form of marginal amounts 
to supplement short-falls in government research funds. Thirdly, 
increased international competition to US industry from the 1970s led 
to a ‘hidden industrial policy’ carried out by amendments to the patent 
law. The bayh-dole act of 1980 assigned the intellectual property 
rights emanating from federally funded research to universities both as 
a requirement for receipt of such funds and as an incentive to earn 
funds by transferring technology to industry. The fourth factor is the 
‘inner dynamic’ of academic science, the necessity to raise funds to 
support a research group.

Processes of Normative Change

as academic scientists make their claims for priority concomitant with 
the securing of intellectual property rights to their discoveries, the 
conditions for increased industrial connections are being created at a 
liberal arts research universities. These connections take place within 
limits that are designed to take account of the concerns of the liberal 
arts faculty but these restrictions gradually erode through the develop-
ment of case law in the university’s oversight committee. For example, 
a ban on exclusive licenses was changed to allow such licenses when 
companies could not otherwise be induced to participate in the trans-
fer of technology.

Changes in university policy are institutionalized in the form of  
new administrative offices to carry out new tasks or the assignment of 
old offices to take on new functions. Thus, at MIt in 1940s when a 
contract office established in the 1920s to deal with industry was reas-
signed to monitor military contracts, it signified the advent of an era  
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of extensive academic-government relations as other universities  
followed suit. The establishment of more than 250 university technol-
ogy transfer offices during the past two decades exemplifies a similar 
transition in academic-industry relations. as linkage mechanisms are 
put in place, a two way flow overlays the traditional one-way flow of 
students to industry, with corporate procedures and personnel enter-
ing the university and academic modes and professors moving to 
industry.

Changes in Academic Policy and Practice

University administrations have put in place policies and programs to 
market the research of their faculty and adjust these policies to retain 
the loyalty of faculty. Faculty members in fields with commercial 
potential such as computer science take into account the university’s 
patent and time policies in their decision to accept or retain positions. 
a number of universities have established committees, representing 
faculty and administrators, to respond to the problems and opportuni-
ties created by entrepreneurial science. Such committees are institu-
tional mechanisms of normative change and constitute a strategic 
research site to examine how different viewpoints are expressed and 
mediated. Their task is to translate ‘ambivalence’ into ‘confluence’. 
These committees are arenas in which representatives from different 
social locations in the university interact under conditions where they 
share a common charge to produce a position.

It is often believed that modest changes in university rules will  
allow commercial activities to be undertaken without endangering 
values. However, the process of conflict resolution in committees often 
leads, even those most highly opposed to normative change, to allow 
changes in rules to be made. Committee leaders produce rationaliza-
tions to show how old norms are not violated by new forms of behav-
iour, thus laying the foundations for normative change. acceptance is 
gained through reinterpretation of values or through concessions to 
interests, for example, increased financial support for the humani-
ties from revenues accruing to the university from industry. new forms 
of behaviour are then allowed, such as temporary withholding of 
research results as patents are sought, while traditional values are 
upheld. Some engineering faculty at Columbia were outraged at the 
attempt by the university to control their involvement with industry. 
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2 The University of Chicago had a significant entrepreneurial success through its 
arCH technology transfer and venture capital arm, organized in collaboration with 
argonne national laboratory (See amy b. Candell and adam b. Jaffee, “The regional 
economic impact of public research funding: a case of Massachusetts,” in Industrializing 
Knowledge by branscomb, Kodama and Florida 1999:510–530) and subsequently 
established an on-campus technology transfer office (etzkowitz 2009).

They argued that it would result in the creation of a new bureaucracy 
that would impede communication with industry.

although no-one opposed sharing rewards with the university some 
were adamant about not being allowed to accept stock and make con-
sulting arrangements at their discretion. These faculty members 
wished to maintain their status as independent entrepreneurs and not 
be superceded by the university as an entrepreneur. For example, a 
professor of Chemical engineering characterized the new policy as 
both vague and restrictive. by giving the university control over patent 
rights it would create an inequity between copyright, left to the faculty 
and patents. He believed it would make the faculty into industrial labo-
ratory employees and noted that “the university scientist, however, is 
unique among the members of the faculty. He raises the funds for his 
equipment, and from his research grants pays for the operation of his 
laboratories, the operation of the libraries and computers, and the sti-
pends of his students. It is a gross exaggeration to imply that the uni-
versity materially invests in the research of its faculty; the University 
operates its laboratories as profit centers.”

They objected to the University getting involved in business while 
desiring to protect their right to do business under academic freedom. 
other justifications included competitive pressures from other univer-
sities and industry, affecting Columbia’s ability to attract faculty if their 
free access to consulting and other commercial arrangements were 
impeded. The University of Chicago expressed interest in having fac-
ulty enter into relations with industry including firm formation by  
faculty. lacking actual cases at the time, the university committee dis-
cussed hypothetical instances of problems in industrial connections. 
Committee members expressed concerns over faculty allocation of 
time to external interests and loss of allegiance to the university. 
nevertheless, the preponderant concern was to find ways to encourage 
such involvement in order to legitimate the university to the larger 
society on grounds of contributions to its economic development.2

guidelines of conduct and organizational mechanisms to market 
patents were all oriented to encouraging faculty to become more aware 
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of the potential economic value of their research where such interest 
was low. alternatively, their purpose was to channel the translation of 
research into marketable products in ways acceptable to the university 
among faculty where interest in economic outcomes of research was 
high. These responses, indeed auger a shift in the direction of the 
research university, and its members, toward new normative patterns 
regarding the pecuniary content of knowledge. whether built into 
organizational entities that handle the marketing of research, struc-
tured as guidelines for desired behaviour or felt as enticements from 
the outside world: a new normative structure is emerging in the 
research university. They are norms in the sense that they push behav-
iour in a clear direction with recognizable and consistent outcomes, 
enticing it where possible, coercing it where necessary.

as institutional spheres increasingly ‘take the role of the other’, uni-
versities that found firms and research-oriented firms operating as 
quasi-universities, holding seminars and sponsoring scientific meet-
ings, overlap in their institutional functions. attempts to fit new phe-
nomena into existing categories and analyses only result in analytical 
confusion. For example, given the traditional separation between 
research and entrepreneurship, it is not surprising that ‘Internet bil-
lionaires’ did not invent the technology on which their fortunes are 
based. It is held that, “…many Internet pioneers were dyed in the wool 
academics [who]…wouldn’t or couldn’t shake off the values of aca-
demia” (The economist 1999). However, many of these purported aca-
demics were actually employees of research firms such as bolt, beranek 
and newman (bbn).

bbn was started by academic acoustical experts at MIt and pro-
vided a home for a “third shop” of artificial intelligence researchers 
who interacted with their peers at MIt and Harvard (Minsky 1987). 
Thus, some university professors became entrepreneurs and organiza-
tional innovators, synthesizing academic and business formats, often 
with government support. bbn, and its counterparts, represent one 
source of academic entrepreneurship, often based upon defense con-
tracts that universities may not have wanted to assume directly 
(Vollmer 1962). bbn has since become part of gte, a telephone com-
pany, which was then acquired by bell atlantic. Companies such as 
applied Material devices and Motorola have also developed increas-
ingly sophisticated training programs, taking upon themselves some 
of the educational functions of the university.

nevertheless, the university is unique in its integration of teaching 
and research, even as it takes on some business functions. The core 
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competency of the university has expanded from the production and 
distribution of human capital and knowledge to the packaging and dif-
fusion of intellectual property, increasingly by recombining and 
enhancing internal and external innovations (Sampat 1999). Indeed, 
corporations such as duPont have donated intellectual property, unre-
lated to their core interests, to universities expecting that students and 
professors will be more effective than companies in taking it the next 
steps through development. as the corporation, the university and 
government, as loci of scientific research, have changed their practices; 
so has science itself been transformed.

not surprisingly, as its economic consequences have become more 
widespread, science has gained greater attention from industry and 
government. as the center of significant research activity in the US,  
the university has become the focus of policies and programs to 
encourage technological innovation and reindustrialization. govern-
ment has invented new cooperative mechanisms (e.g. Industry, Univer-
sity research Centers (IUCrC’s) and Cooperative research and 
development agreements (Crada’s) and provided ‘public venture 
capital’ to translate academic research into economic activity, and 
industry problems into academic research (Johnston and edwards 
1987, etzkowitz et al. 2000).

Conclusion

The transformation of the institutional spheres of academia, industry 
and government, and their interrelations, increasingly shape the 
dynamics of innovation at the multi-national, national and regional 
levels (etzkowitz and leydesdorff 1997, etzkowitz 2008). as these 
spheres interact more intensively, the social location of scientific 
research and the way research is put to use are also affected. Hybrid 
organizations such as co-operative research centers, strategic alliances 
and incubator facilities have been created at the interface of academia, 
industry and government to stimulate innovation.

norms should be viewed as part of the process of social change as 
well as a source of stability for social order. norms delineate how an 
institution works at the same time as they say how it should work. 
Thus, a norm is inherently value relevant since it incorporates an ethi-
cal standard as well as an empirical descriptor. Since a norm is both an 
‘is’ and an ‘ought’ it has been presumed to be a relatively stable entity 
since even when it is disobeyed and the ‘is’ does not completely hold; 
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the ‘ought’ is still believed to be valid. normative disobedience has 
been conceptualized as deviance and when negative sanctions are 
imposed it is viewed as a reinforcement of the norm in question. 
However, it must also be asked under what conditions is the ‘ought’ of 
a norm subject to change and how can normative change be explained.

long term organizational change, such as the development of  
academic research that have many of the characteristics of a small 
business—save the profit motive—helps create the conditions under 
normative change takes place. whereas financial success is a common 
goal in american society, the norms of science traditionally oriented 
scientists toward recognition from peers as a substitute for personal 
wealth. yet the increasing financial resources required for the conduct 
of research inevitably led scientists to pay more attention to the tasks 
of fund raising and success at these tasks increasingly became a prereq-
uisite for the ability to achieve success in research. This experience 
helps explain why many academic scientists who formed firms felt that 
there was relatively little difference between their activities that were 
nominally inside and outside of the university. In both instances, they 
were acting as entrepreneurs.

nevertheless, even when funds were raised to support an academic 
research group and not for personal profit, the research/finance link-
age introduced a collectivist ethic of capital accumulation into science 
in contrast to the individualistic ethic of the larger society. nevertheless, 
for some scientists it was but a short step to embracing the individual-
istic ethic as well. Many had never rejected this ethic, in any case, but 
merely put it aside as simply not relevant given their choice of careers. 
Having already secured recognition from peers for their research, once 
the possibility of attaining individual personal wealth through scien-
tific achievement appeared they willingly accepted it.

Following upon the first ‘academic revolution’, the assumption of a 
research mission in the late nineteen and early twentieth century, a 
‘second academic revolution’ is underway as universities take up the 
task of economic development (Jencks and riesman 1968). during the 
first academic revolution, the theoretical and specialized outlook of 
the graduate schools was conveyed throughout the academic institu-
tional order (Storrs 1953, geiger 1999:63). In the course of the second 
academic revolution, the valorization of research is integrated with sci-
entific discovery, returning science to its original seventeenth century 
format prior to the appearance of an ideology of basic research in the 
mid-nineteenth century (Merton 1938, Kevles 1978). Just as a research 
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ethos was universalized throughout the academic sphere, so is a con-
cern with maximizing the economic uses of research that was formerly 
the province of a specialized academic sector—the land grant schools 
(Veysey 1965).

nevertheless, industrial research funding and receipts from licens-
ing of intellectual property rights are small in absolute terms in com-
parison to government funding sources that have become traditional, 
with their controversial origins forgotten by succeeding academic gen-
erations (genuth 1987). nevertheless, a secular trend can be projected 
of an academic system, closely involved with industry as well as gov-
ernment. during the 1980s industry funding of academic research 
rose from about four percent to seven percent and, by the end of the 
1990s to about 10 percent. Much of this increase was concentrated in 
few fields with strongly perceived industrial relevance, such as, bio-
technology and civil engineering. University research centers closely 
tied to industry increased nearly two-and-half times during the 1980s. 
The number of patents awarded to US universities tripled between 
1984 and 1994 (zusman 1999). while still small in scale, if not in 
scope, a new academic model is emerging from its chrysalis.
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CHAPTER TWO

GlObAlizATiOn And SCiEnTifiC RESEARCH in JAPAn

zaheer baber

Globalization or the Logic of Late Capitalism

Globalization, driven by the structural logic of late capitalism with all 
its inequities has unleashed dramatic transformations in every sphere 
of life even as these very transformations fuel the very processes that 
are transforming them. The broad outlines of this dynamic were cap-
tured way back in 1848 by Marx and Engels’s remarkably prescient 
observation that the need of a “constantly expanding market for its 
products chases the bourgeoisie over the whole surface of the globe.  
it must nestle everywhere, settle everywhere, establish connections 
everywhere….as in material, so also in intellectual production” (Marx 
and Engels 1848 cited in Sayer 1989:106). As david Harvey (1990) and 
frederic Jameson (1991) among others have convincingly demon-
strated, it is impossible to get a handle on globalization as a process 
without reference to the logic of late capitalism. There is however, no 
shortage of academic as well as non-academic tomes where the discus-
sion of globalization proceeds without any attempt to contextualize 
within the larger dynamics of global capitalism. And when global capi-
talism is acknowledged, it is usually with the aim of asserting that it has 
been transcended and replaced by globalization.

The deployment of the concept of “post-industrial society” repre-
sents one such prominent attempt to circumvent the structural reality 
of global capitalism. Coined by daniel bell (1973) and Clark Kerr 
(1983) proponents of the concept of “post-industrial society” argue 
that the production, commodification and consumption of knowledge, 
ideas, images and icons represents a fundamental break from the 
dynamics of classical capitalism. Their argument is that labor and capi-
tal as the essential ingredients of capitalism have been either sup-
planted or are well on their way to being superseded by knowledge, 
information and symbols as the main ingredients in the creation  
of value. As daniel bell (1980: 506) pointed out, “knowledge not labor 
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is the source of value”. There is indeed no doubt that increasingly 
knowledge and ideas as commodities constitute the key ingredients  
for the creation of value under global capitalism. At the same time 
however, as scholars such as david Harvey (1990), frederic Jameson 
(1991), Sunder Rajan (2006), Aneesh (2006), Waldby and Mitchell 
(2007) have convincingly demonstrated, the idea that in a presumably 
“post-industrial” society, the conflict between labor and capital has 
been transcended amounts to nothing more than wishful thinking.

Proponents of “post-industrialism” who point to the relative decline 
of traditional manufacturing and the dramatic rise of the services sec-
tor in the global north ignore the fact of the relocation of industry to 
the global South. The fact that the traditional manufacturing sector 
appears to have shrunk in the advanced capitalist economies can partly 
be explained by the fact of the globalization of both capital and labor. 
The phenomenal growth of information and communication technol-
ogies as well as transportation systems has obviously enhanced the 
dramatic mobility of capital. The mobility of labor evident in “volun-
tary” and forced migrations around the world has also contributed 
dramatically to the process of globalization. The process of globaliza-
tion itself has contributed to the hybridization of economic and social 
life, and its consequences for the texture of social life will no doubt 
continue to be profound and in many ways unpredictable. in addi-
tion  to enhancing the mobility of capital and labor, globalization is  
also contributing to the reconstitution of scientific and technological 
research even as the pace and trajectory of globalization itself is pro-
foundly influenced by new scientific and technological developments.

in many ways, directly and indirectly, the reconstitution of a  
complex globalized world is dramatically reconfiguring science, tech-
nology and the cultures of research. The phenomenal growth of bio-
technology, nanotechnology, material science etc. are indeed driven by 
formal scientific knowledge systems, but these are also fields that are 
responding to global reconfiguration of markets in food, communica-
tion technologies etc. (Rajan 2006, Aneesh 2006). There seems to be 
little doubt that continued growth of transdisciplinary fields such as 
nanotechnology, superconductivity and artificial intelligence will only 
enhance this trend. As immanuel Wallerstein (1991) has pointed out, 
the gradual dissolution of disciplinary boundaries that were drawn up 
during the nineteenth and sustained during the long, violent twentieth 
century is now quite evident in most universities and research institu-
tions. it would indeed be surprising if the transgression of traditional 
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disciplinary boundaries by the new forms of scientific knowledge were 
not accompanied by a corresponding restructuring of institutional 
sites where they were incubated and produced. After all, the university 
as a distinctive institutional site for the production and certification of 
expert knowledge was simultaneously a product and producer of 
modernity. The same is the case with the other two institutional com-
ponents of the triple helix: the nation-state and industrial houses with 
their own research laboratories (Etzkowitz and leydesdorff 1997).

The rationalization and standardization of products through the  
rise of industry and of people through the coercive, disciplinary insti-
tutions and practices of both the state and universities were integral 
component of the production of modernity. institutions such as the 
Royal Society in England and many other associations in italy were 
instrumental, albeit after protracted struggles, in carving out sepa-
rate, autonomous spaces for the practice of science. it was in the nine-
teenth century, beginning in colonial india (Huff 2003, Visvanathan 
1984, baber 1996) that engineering training was incorporated into 
universities—a move that signaled the transformation of craft prac-
tices into formal academic disciplines and ultimately led to the appli-
cation of scientific principles to the practice of engineering. if the 
emergence and consolidation of modernity led to the rise of distinctive 
institutions like the university, the state and industry, the movement 
towards transdisciplinary knowledge production currently underway 
is now contributing to a re-configuration of those very institutions that 
originally made formally demarcated disciplines possible (Etzkowitz 
and leydesdorff 1997).

To make sense of these rapid institutional changes unfolding, a 
number of models and metaphors are available. Gibbons et al. (1994) 
in The New Production of Knowledge discuss the transition from Mode 
1 to Mode 2 type of knowledge production. Mode 1 refers to the clas-
sical and idealized newtonian model where the location of production 
of knowledge is institutionally demarcated from the site of application. 
Mode 2 on the other hand refers to knowledge production carried out 
in the context of application and is characterized by transdisciplinarity, 
heterogeneity and organizational transience. Along roughly the same 
lines, the “triple helix” model offered by Etzkowitz and leydesdorff 
(1997) emphasizes the decline of the linear conception of basic and 
applied research where theoretical and practical issues are tackled in 
separate institutional sphere, namely the university and industry. The 
model, extending the metaphoric representation of the double helix of 
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the dnA, anticipates the increasing growth of a spiral model of inno-
vation where the theoretical and practical questions are interrelated, 
cross over the boundaries or occur at the interstices of what until 
recently were rigidly demarcated institutional spheres. Universities, 
states and industries that were differentiated from each other as a con-
dition for the constitution of modernity are now intersecting with each 
other to create unique institutional configurations. Thus, universities 
are taking on the characteristics of firms, many firms are beginning to 
resemble universities, and many states function as private corpora-
tions. These developments are partly driven by the commodification  
of scientific knowledge, even as they reflexively contribute further to 
that process.

The Commodification of Scientific Knowledge

neither the conversion of scientific knowledge nor the emergence of 
the entrepreneurial university is entirely new. After all, MiT pioneered 
the infusion of science-based engineering into industry in the mid-
nineteenth century and an institutional arrangement that was the 
model for Stanford in the post-war era (Etzkowitz 2002, Guston and 
Kenniston 1994). What has changed however is the sheer scale of the 
commodification of scientific knowledge that is pushing the formation 
of strategic alliances and new institutional configurations. following 
Etzkowitz and Webster (1995: 480–505), the commodification of sci-
entific knowledge or its conception as intellectual property itself is 
driven by a number of factors: the rise of technologies based on generic 
forms of knowledge that underpin a diverse range of industrial sectors 
without being unique to any one sector; the gradual blurring of bound-
aries between basic and applied research, particularly evident in the 
field of biotechnology. As a consequence of this blurring of boundaries 
that were not too distinct to begin with, universities emerge as signifi-
cant sites for pre-competitive research due to their institutional cul-
tural capacity for focusing on generic principles and models that can 
be adapted for specific technical systems (Mukerji 1989).

driven by the emergence of post-fordist production systems, indus-
trial research houses increasingly underemphasize specialized research 
that can have generic applications and closer commercial links with 
specialized research in universities have been one of the solutions to 
this problem. The universities themselves have experienced an erosion 
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of the grants economy and being in a position of holding and exploit-
ing patents, they have sought to expand their linkages with industry 
and to establish themselves as commercial enterprises; in settings such 
as the United States, where national planning for science and technol-
ogy has been absent, the state has used linkages between universities 
and industry as a surrogate for industrial policy (Etzkowitz and 
Webster 1995: 480–505).

There are of course other important factors that have contributed to 
the emergence of the triple helix, but the increasing transformation of 
scientific knowledge into capital and property constitutes one of the 
key driving forces. in view of these far reaching changes that promise 
to dramatically restructure the nature and location of scientific 
research, against the backdrop of globalization, the specific configura-
tion of social factors that are at work in the constitution of the triple 
helix in Japan are examined in this paper. The specific focus of this 
paper is on the mix of historical, global and local social factors that 
have contributed to the detailed configuration of the triple helix of the 
state, university and industry in Japan.

The Triple Helix in Japan: Historical and  
Contemporary Transformations

The truism that under globalization no country is an island rings par-
ticularly true for Japan comprised as it is, entirely of islands with no 
physical connections to any mainland. Although for long periods in 
history, Japan was indeed relatively isolated from the rest of the world, 
it wasn’t obviously as isolated as its myths of origins imply. Japan’s  
colonization of Korea and parts of China predate its occupation of 
many parts of Southeast Asia and its involvement in the Second World 
War. Even during the periods of relative isolation, there were always 
linguistic, religious and architectural exchanges between Japan and its 
neighbours, particularly China and Korea. Even though like any other 
nation under globalization, Japan is not an island, when it comes to 
scientific research, until recently, Japanese universities constituted  
veritable islands in their own societies. As a consequence of the war, 
when some universities constituted sites for research and produc-
tion of armaments by private corporations, until the 1990s Japanese 
universities did not engage in direct collaborative research with indus-
try. To be sure, as diana Hicks (1993) has rightly pointed out, informal 
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collaboration always existed, but until recently the situation was quite 
different when one compares Japanese universities with American 
institutions such as MiT and Stanford.

Until the mid-1990s Japanese university scientists worked in an 
institutional environment and culture that was shaped by restrictive 
governmental regulations that prohibited research collaborations with 
industry. On their part, university scientists radicalized by the anti-
Vietnam war movement, did not want to have anything to do with 
private corporations. Even though dramatic changes have been under-
way due to the implementation of the “incorporation law” introduced 
in 2004, scientific and technological research continues to be influ-
enced by a specific organizational structure and culture that has been 
in place for a long time. This organization structure is the koza system 
comprising of units that include a professor, an associate professor, two 
assistants and a couple of technical assistants, all employed directly by 
the Ministry of Education. The university scientists together with the 
research support staff have the status of civil servants that implicates 
them in a specific institutional relationship with the state. Although 
this organizational structure system ensures the freedom and auton-
omy of each research unit or koza in terms of research, it also gravi-
tates against co-operation between different units. it is not that such  
co-operation is impossible or that it never happens.

However the general trend is toward competitive autonomy that 
serves research in certain fields better than others. With the emer-
gence of complex, transdisciplinary fields in which isolated expertise 
in a particular discipline is not enough, the institutional bottleneck 
generated by this organizational form becomes apparent. fields that 
cannot survive without equipment and instruments that are costly  
are at a particular disadvantage. Thus when it comes to the crucial 
issue of the purchase of expensive equipment, different kozas cannot 
pool their resources together as there is no real mechanism for such 
co-operation. Until recently, this problem was complicated further  
by the unequal distribution of funds to all koza within a faculty and by  
the relatively low level of technical support for university research.  
in response to the bottlenecks induced by the koza system prevalent in 
the universities, a number of research institutes independent of the 
traditional faculties have sought to create post-koza academic environ-
ments. A number of university based research institutes have begun to 
function completely outside the koza framework, but a substantial pro-
portion of research is still conducted in the traditional departments 
and faculties (Sigurdson 1995: 72–80, Traweek 1992).
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The transformation of the existing organizational structure has con-
tinued dramatically, and much of this change has been triggered off by 
globalization driven by late capitalism. Until the 1990s, when Japanese 
corporations needed the expertise of university scientists, they were 
forced to collaborate with mostly American universities. indeed, the 
MiT Tokyo Office to facilitate precisely such collaborations has been  
in existence for a fairly long time. As for university scientists, those 
who were looking for collaborating with industrial corporations had 
found it easier to work in foreign, mostly American universities or cor-
porations. With the consolidation of global capitalism and the onset  
of neo-liberalism during the Reagan era, the structural pressures for 
institutional change and realignments were felt everywhere, including 
of course, Japan. indeed Japan was frequently singled out by some 
American lawmakers and accused of getting a “free ride” for allegedly 
relying on the results of American research to build its economy. The 
pressure on the Japanese government from its corporations and uni-
versity scientists who wanted to engage in direct collaboration with 
each other, had been building up for a long time.

The autonomous and island-like existence of the Japanese universi-
ties enforced by post-War legislation began to erode not just due to 
globalization but also because of specific local and scientific factors  
as discussed below. Responding to the global and local changes, the 
Japanese University Council in 1991 instituted self-monitoring and 
self-evaluation exercises in an attempt to enforce quality controls (Mok 
2006). This initiative was followed up by the Science and Technology 
basic law announced in 1995, and the first basic Science and 
Technology Plan (1996–2000). Among other things, this plan dramati-
cally increased the science and technology budget and made it legal for 
universities to collaborate with industry while simultaneously enhanc-
ing the links between the universities and the state. This Japanese 
equivalent of the bayh-dole Act or “the law on Promoting Technology 
Transfer from Universities to industry” (TlO) was passed in 1998. The 
passage of this law has led to the formation of over two dozen 
Technology licensing Organizations or TlO’s (Kitagawa 2006:10–12, 
Kitagawa 2009).

in 2001, the powerful Ministry of Economy, Trade and industry or 
METi (formerly MiTi or the Ministry of international Trade and 
industry) proposed a dramatic shift in industrial policy that would 
fundamentally affect the organizational and research culture of 
Japanese universities. Known as the ‘Hirunama Plan’, this state-led ini-
tiative specifically focused on “venture businesses born in universities” 
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(Kitagawa 2006:11). during the same year, specifically, in June 2001, 
the ‘Toyama Plan’ titled Basic Principles for Structural Reforms of 
Universities was formally released by MEST or the Ministry of 
Education, Culture, Sports, Science and Technology. Just a year later, 
the Basic Law on Intellectual Property was passed in 2002. following 
closely on the heels of these initiatives that unfolded in a short space of 
time, the plan finally paved new ground rules for the dramatic trans-
formation of the structure, funding and the relationship of the univer-
sities with industry and the state. What came to be known as the “The 
incorporatisation law” (kokuritsu daigaku hojin) was subsequently 
passed by the House of Representatives and enacted as law in April 
2004 (Kitagawa 2006: 13). With the passage of this law, the national 
universities that were until now funded and controlled by the state 
were converted into corporations or more specifically, national 
University Corporations.

As summarized by Kitagawa (2006:13–14) a number of transforma-
tions that represent a clear break from the past, followed. first, the 
responsibility for recruiting faculty and staff was transferred from the 
government to the newly formed national University Corporations  
or nUC’s. Secondly, the nUC’s were granted fiscal autonomy from  
the state–all assets and financial obligations were transferred from the 
government to the universities. finally, new management and quality 
evaluations structures emerged at the apex of which were the presi-
dents of the nUC’s as the heads of the corporations. When compared 
to the existing institutional arrangement under which higher educa-
tion and research had been pursued until 2004, these measures trig-
gered off quite dramatic institutional changes and reconfigurations in 
their wake (Tabata 2005, Yamamoto 2004, Kitagawa 2009, Mok 2006). 
Given the enormity of changes underway, it is hardly surprising that 
these initiatives have evoked some very sharp responses that need to 
be taken into account (Tabata 2005, Ozawa and nakayama 2009, 
iwasaki 2009).

in addition to globalization, there is another major factor at work. 
Scientific and technological research in Japanese universities is not 
supported by the military. The situation in the United States is quite the 
opposite, with many research universities receiving extensive funding 
for basic research from the department of defense. for example, the 
mega Human Genome project was funded largely by the departments 
of Energy and defense. At one level, such funding opportunities  
are not available to Japanese academic researchers. At another level, 
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however, the university community, radicalized by the anti-war move-
ment of the 1960s coming after the general post-war academic cul-
ture  has generated a general hostility toward research funds from 
non-academic sources that could compromise the relative independ-
ence of universities. Partly because of the declining funding situation, 
this hostility toward private funds is no longer that strong, and this 
situation is pushing leading Japanese universities towards collabora-
tive research with the private sector.

The funding situation is critical. Of the total R&d, private industry 
accounts for about 70 percent of the expenditure, the state is responsi-
ble for about 20 percent and the contribution for university research 
comes to about 10 percent (low 1997:132–33). in a period where sci-
entific research requires enormous amounts of funds, most universi-
ties are feeling the crunch. However, whether the corporatization of 
Japanese universities will actually enable to them to generate the much 
needed funds or not is not yet clear (Yamamoto 2004). finally, the 
push towards the so-called knowledge based economies has led to the 
realization that the R&d establishments of most companies need basic 
science skills that are not too specialized and rigid. This is particularly 
the case with a number of trans-disciplinary fields where university 
researchers are better placed than their counterparts in private 
corporations.

The combination of all these factors is leading to significant changes 
in the mode of scientific knowledge production in Japan (Goto et al. 
1998, Goto 1998). The gradual erosion of the koza system, the emer-
gence of university-industry joint research centres in the national uni-
versities, and the creation of the Tsukuba city and the Kansai region as 
well as other science cities and parks is gradually eroding what one 
respondent referred to as the “very rigid walls and boundaries” that 
until relatively recently separated university and corporate research 
institutions. in addition to the emergence of the university based 
research centers that enter into alliance with industry, a number of  
new institutional configurations are emerging in Tsukuba Science City,  
80 miles north of Tokyo.

Hybrid Institutional Configurations in Japan: TARA, TRC and RCAST

One example of the initiative coming from the university comes in  
the form of TARA or the Tsukuba Advanced Research Alliance that 
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represents one of the many hybrid institutions cropping up. Although 
a part of Tsukuba University, TARA provides the institutional setting 
for bringing researchers from the university, industry and state labora-
tories to work together on specific projects. Having won extensive 
backing from the Ministry of Education, TARA represents a post-
fordist research culture that seeks to replace rigid and rule-bound 
departments with “research aspects”. The only reason for the existence 
of “research aspects” is a specific collaborative project on which teams 
comprising of researchers from Tsukuba University, private industry 
and state laboratories work together. The initial life of a particular 
“research aspect” is three years, after which it can be renewed. in effect 
TARA as an institution is attempting to create a hybrid institutional 
setting for research that is organizationally and institutionally different 
from the three existing forms: the university, the private company and 
state labs. TARA is funded by the Ministry of Education, other govern-
ment agencies and private industry.

The second such hybrid institution that does not exist anymore but 
provides lessons for understanding the emerging alliances was the 
Tsukuba Research Consortium (TRC). located in the heart of Tsukuba 
Science City, the TRC was a private sector initiative that sought to  
simulate all the social, cultural and structural aspects of a university 
campus. Researchers working on transdisciplinary projects were 
housed together, shared seminars, played together and used the library 
together. The focus was on eroding, even if for a short while, the 
boundaries created by affiliation to particular companies, by creating 
an environment where the idealized goals of sharing knowledge and 
information, as opposed to jealously guarding them from competitors, 
was emphasized. in other words, TRC sought to develop and sustain 
the distinctive “norms of science” as enunciated by Robert Merton 
(1973) that are presumably not to be found in the research labs of pri-
vate companies.

The gradual erosion of the koza system and the appearance of 
hybrid institutions such as TARA and TRC represent a step in the evo-
lution of knowledge production from Mode 1 to Mode 2. These insti-
tutions, together with many other new cross disciplinary institutions 
such as the RCAST (Research Centre for Advanced Science and 
Technology) at the University of Tokyo, signal not just the transition to 
Mode 2 of knowledge production but also the consolidation of the  
triple helix in a setting where the three institutions have been more 
separated from each other than most other societies. There is no doubt 
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that the breaking down of traditional disciplinary boundaries that 
were drawn up in the nineteenth century is leading to a corresponding 
blurring of boundaries between institutions that have so far been rela-
tively rigid. Although the claims about the imminent disappearance  
of classical capitalism and the end of ideologies have been grossly over-
stated, there is no doubt that a major institutional reconfiguration  
of the institutional locus of knowledge production is underway.  
The landscape of scientific research is being altered in a dramatic fash-
ion, an alteration whose actual long-term consequences are hard to 
predict.

Tensions in the Transformation of the Norms of Science

in the case of Japan, the dramatic institutional changes are gradually 
modifying the norms of scientific research as enunciated by Robert 
Merton. in his original formulation, Merton (1973) had stipulated four 
major norms of science that were crucial for the growth of science. 
These include “communalism,” “disinterestedness”, “organized skepti-
cism” and “universalism”. As many commentators have pointed out, 
these norms are no doubt idealized representations of the profes-
sional ideologies that serve to demarcate science from the rest of soci-
ety, and to resist encroachment from the non-scientific sectors of 
society. This ideological self-conception of science was particularly 
useful for the creation of a public sphere for scientific research or a 
space that successfully resisted the power of religious and state author-
ities, even while science contributed enormously to the consolidation 
of the modern nation-state. Thus, even before the emergence of the 
triple helix, the pursuit of science was never as totally a disinterested 
activity as its ideological representations would have one believe. 
Academic scientific research was always influenced in subtle and not 
so subtle ways by a variety of agendas and factors typically conceived 
to be outside of the sphere of science (Etzkowitz and Webster 1995).

However, with the emergence of institutional alliances and configu-
ration such as the “triple helix”, the professional norms of academic 
scientists that have generated resistance against directly transforming 
research into monetary value is being eroded. Academic scientists who 
are marketing their research are increasingly no longer seen as devi-
ants who are flouting the basic norms of science even though many of 
them are still very ambivalent of their changing institutional location. 
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Some recent studies of long-term university-industry collaborations  
in britain seem to indicate that scientists no longer see these tie-ups  
as problematic and most do disagree with the idea that private corpo-
rations will totally dictate research agendas that used to be independ-
ent (Webster 1994). The authors of a recent study concluded that, 
although scientific research has largely become project science, big sci-
ence or commercial science, it has not led professionals to hand over 
the definition and direction of their fields of research to external forces 
(Slaughter and Rhoades 1990: 358).

One of the issues brought up by these studies is the idea that some 
private companies are seeking alliances with industry precisely because 
academic scientists have cultivated not just some skills but also norms 
of research that cannot be duplicated in industrial laboratory settings. 
The argument here is that since university scientists are not their direct 
competitors, it is not rational for them to try and totally subvert an 
established non-commercial research culture that provides advantages 
for tackling certain kinds of questions that cannot be addressed in 
non-academic settings. Academic scientists on the other hand feel 
they have to create alliances outside of academia, while trying very 
hard to maintain a degree of control and autonomy over their research 
agendas and actual research.

finally, states are under increasing pressure to stimulate economic 
growth, and given the fact an increasing proportion of at least some 
economies will continue to be influenced by the conversion of scien-
tific knowledge into capital, they are institutionally pressured to 
restructure universities and to some extent industries. Whether scien-
tific research will be increasing directly controlled and dominated by 
private corporations; whether reconfigured universities will redefine 
existing professional ideologies and continue to defend institutional 
spaces for the relative autonomy of scientific research is hard to pre-
dict. Either way, although the predicted demise of capitalism due to the 
emergence of knowledge societies is little more than ideological hyper-
bole, it is imperative to grasp the general contours of the structural 
forces that are dramatically re-structuring institutions inherited from 
an earlier era.

in the final analysis, globalization constitutes the major struc-
tural factor that is contributing to the transformation of the mode and 
culture of scientific and technological research in Japan. during the 
period when Japanese corporations could not create linkages and  
alliances with Japanese universities, the remarkable efflorescence of 
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information and communication technologies that have fuelled glo-
balization enabled these corporations to create and consolidate ties 
with American universities. Specifically, the increased use of the inter-
net in scientific and technological research enabled creation of link-
ages and communities that were no longer confined by the boundaries 
of a particular institution or even a particular nation-state. Simultane-
ously the emergence of transdisciplinary fields such as nanotechnol-
ogy, superconductivity and artificial intelligence would not have been 
possible without extensive collaborative research that cut through 
many spatial boundaries, local and global.

The development of these fields, made possible to some extent by 
globalization, has necessitated a re-thinking of the organization of 
research in Japanese universities, an arrangement that was not meant 
for tackling such complex issues. The creation of new institutional  
alliances between corporate and university researchers in Japan are 
driven, at least in part, by the forces of globalization that are trans-
forming entire fields of inquiry as well as the culture of research. The 
creation of these new alliances has been facilitated by the abolition in 
1989 of a law that prohibited these ties. finally, some American jour-
nalists and policy-makers had accused Japan of taking a free-ride and 
not contributing enough to the global pool of basic scientific research. 
As low, nakayama and Yoshioka (1999) point out, these accusations 
do not necessarily accord with the empirical reality and they simplify 
the complex social processes involved in the transfer of technology.

not surprisingly, such accusations have appeared each time 
American officials have negotiated with Japan over trade. Such percep-
tions have contributed to the re-organization of existing institutions of 
scientific and technological research and the creations of new ones 
such as Tsukuba Advanced Research Alliance with the goal of creating 
institutional linkages between industries and universities under the 
auspices of MiTi which is now METi and the Ministry of Education, 
Culture and Sports, or MEXT. Most of these transformations in Japan 
were carried out under the ex-Prime Minister Koizumi Junichiro  
who had initiated the privatization of a number of public sector enter-
prises. despite the dramatic change in the government in Japan, it  
is very unlikely that the new Prime Minister Kan naoto representing  
a left of the centre party will, given the global forces at work, reverse 
the conservative policies of the lPd that had a monopoly on power  
for half a century. As Mok (2006) indicated, the universities are caught 
in a delicate balancing act. On the one hand, they are promised  
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institutional autonomy by that state while on the other hand, this 
autonomy is circumvented by powerful forces of late capitalist globali-
zation as well as local factors. How this balancing act will play itself out 
in the future, is not at all clear. What is clear however is that, universi-
ties have no choice but to deal with the transformations unleashed by 
globalization.
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CHAPTER THREE

TRiPlE HElix oR TRiPlE JEoPARdy? 
UnivERsiTiEs And THE soCiAl RElATions  

of KnowlEdgE

Terry wotherspoon

nearly four decades ago, researchers promoting the advancement of 
what they termed (overly) optimistically a “new sociology of educa-
tion” advocated the need to “make” rather than “take” educational 
problems as laid out by those with specific interests or in positions of 
influence (young 1971). Educational analysis and the conditions and 
contexts which researchers were attempting to understand have 
changed significantly in many respects since that time, but the insight 
remains crucial for researchers seeking to balance critical inquiry with 
research that speaks to important public issues. These considerations 
are especially pertinent to an understanding of social relationships in 
and around contemporary universities. social and economic transfor-
mations in which capacities related to knowledge and information fig-
ure prominently have been accompanied by massive expansion of 
postsecondary education on a global scale. for universities, which 
until relatively recently enjoyed a status that was somewhat hallowed 
but typically outside the realms of experience for all but select groups 
of social participants, there are unprecedented opportunities but also 
unfamiliar challenges and risks.

notions that a strong postsecondary education sector is a hallmark 
of progressive enlightened societies may be relatively uncontested, but 
there is considerably less consensus about what roles universities 
should play with regard to various social, economic, cultural, and 
political functions, and how these roles are to be activated. in the pro-
cess, as they position themselves (and are positioned by external 
agents) to take advantage of the benefits promised by knowledge-based 
economies and learning societies, universities must contend simulta-
neously with pressures posed by rising expectations, unaccustomed 
forms of scrutiny, and more mundane concerns like how to sustain 
adequate financial resources, attract and retain highly qualified 
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researchers and students, maintain the value of the credentials they 
offer in relation to other institutions and alternative learning sites,  
and justify their social and economic relevance to constituencies that 
are increasingly more diverse and concerned about differing types  
of accountabilities. Understanding of how universities are being  
repositioned and with what consequences for the development of 
knowledge-based societies is often blurred or complicated by debates 
and discourses that are typically fragmented across numerous discipli-
nary perspectives and focal points.

This chapter explores interrelationships among two significant 
dimensions associated with changing postsecondary landscapes. 
while the paper’s title is somewhat misleading, it draws attention to 
concepts that designate more general processes that represent, respec-
tively, technological innovation and economic development. The con-
textual usage applied here includes in part intertwining relations 
among universities, governments and industries and dynamics of 
social inclusion and exclusion. This again, extends to explicating pros-
pects for knowledge-based societies to reproduce or transform articu-
lations among class, race, gender and other pervasive forms of social 
inequality. Both discourses include possibilities to understand how 
universities and knowledge are constituted by and embedded within 
complex social relationships rather than being simply paraded as 
abstract, formal or corporate entities.

As postsecondary education comes to be linked with economic pro-
ductivity, especially insofar as education’s importance is determined 
more by the productive role of knowledge in a new economy than by 
its value as a social service or public good, the social relations of knowl-
edge production and knowledge workers take shape through novel as 
well as longstanding dynamics of social inclusion and exclusion. 
Postsecondary expansion and parallel emphasis on science, innovation 
and creativity are accompanied by democratic and meritocratic pros-
pects to broaden societies’ knowledge-generating capacities, but these 
processes also carry with them tensions and contradictions.

Thus, both within and across national, regional and institutional 
contexts, broadly convergent pathways also yield a disparate range of 
patterns of differentiation, hierarchy and inequality. As they are drawn 
more completely into knowledge-based economic development, uni-
versities risk reinforcing selective processes and inefficiencies that lie 
at the heart of new economies, particularly in their constrained ability 
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to recognize, draw from, and utilize a full range of knowledge and 
human capacities.

The Changing Role of Universities in the Knowledge Economy

Universities, like other major social institutions, are undergoing sig-
nificant transformations in the context of intersecting processes of glo-
balization, technological innovation, and changing organizational 
dynamics. with relatively few exceptions, governments across the 
globe have adopted policies to promote massive expansion of higher 
education to foster innovation and increase the supply of knowledge 
workers required for competitive performance in a globalizing econ-
omy. Enrolment in tertiary education programs worldwide increased 
from slightly below 30 million in 1970 to over 152 million in 2007; 
expressed as a proportion of those who were within five years of formal 
secondary school-leaving age at each respective time, tertiary partici-
pation rose from nine percent in 1970 to 26 percent in 2007 (UnEsCo 
2009: 14). Although rates vary by nation and region, over three- 
quarters (between 77 and 79 percent) of all those enrolled in tertiary 
education are in university or equivalent programs eligible for qualifi-
cation for university degrees (UnEsCo 2009: 136–7). By 2006, univer-
sity credentials had been attained by nearly 20 percent of the population 
ages 25 to 64, and one-quarter of those in the 25 to 34 year age cohort, 
in oECd nations, though rates in comparison nations like Brazil and 
indonesia were well below ten percent (oECd 2009: Table 1.3a).

in concert with the movement of knowledge relations from the 
shadows to the centre of contemporary social and economic activities, 
universities come to take on a more prominent role in advancing 
regional, national and global agendas for change, fuelled by both stated 
and tacit expectations that education and training investments will 
yield high returns in the form of a highly skilled workforce and inno-
vative ideas, production capacities, and working relationships. These 
transition processes have profound consequences for universities and 
the institutional environments within which they operate, reflected in 
frequent contestation over the nature and orientations of the changing 
postsecondary landscape. A growing array of discourses appearing 
variously in managerial, critical and postmodernist accounts suggests 
the destabilization and repositioning of the academy is of sufficient 
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magnitude as to be designated an “academic revolution” or “third  
generation” of universities led by “new paradigms of knowledge pro-
duction,” sometimes depicted as the corporate or entrepreneurial uni-
versity, in the process breaking down boundaries and dismantling or  
at least moving beyond the ivory tower (Clark 1998, Etzkowitz 2004, 
Moravec 2008, wissema 2009).

Amidst conceptual variations and differing conclusions about the 
pace and significance of change, there is general agreement that these 
transformations are accelerated by a convergence of an impetus 
towards greater degrees of external orientation on the part of universi-
ties with growing levels of scrutiny over university activities and over-
tures to engage universities from outside agencies. These relationships 
are typically understood with reference to a ‘third mission’ that takes 
universities beyond their core historical mandates of teaching and 
research, compelling researchers and their scholarly activities to 
become more fully immersed in relations with external communities 
and partners. Posed in knowledge terms, the role of knowledge trans-
lation is layered upon activities related to knowledge dissemination 
and knowledge production, respectively.

There is nothing strikingly new in these mandated activities (typical 
standards for faculty promotion and tenure in many universities, for 
instance, have long included assessment in categories of research, 
teaching, and professional service or outreach). what has changed are 
the ways in which these activities are intertwined and differentially 
nurtured and evaluated. new hierarchies and divisions of labor, often 
accompanied by tensions within and across institutional settings, arise 
alongside disparities in access to fiscal, social and political resources. 
Thus, a seemingly benign or welcome emphasis on making research 
useful through outreach and engagement, when characterized as hold-
ing universities accountable for their longstanding commitment to 
service to the community, also invites new scrutiny and controversy 
whether posed in terms of relatively neutral (but often contested) rela-
tionships with community partners and government and regional 
agencies or opening additional controversies and inequities as these 
arrangements proceed from university-business or corporate partner-
ships to more clearly delineated steps along market-driven pathways 
(laredo 2007).

The often asymmetrical relationship that emerges between dis-
courses and practices as universities position themselves to deliver 
third mission mandates is illustrative in these regards. Conceptions of 
the third mission range widely from narrowly defined commercial 
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activities to broadly-framed social and economic outreach. deem 
(2008), reviewing analyses of recent university transformations, 
observes substantial discrepancies in how researchers and policy- 
makers understand these changes and the motivations behind them. 
in the meantime, regardless of how mandates are framed, the conjunc-
ture of various factors, including declining or targeted fiscal support 
from governments, the selection of narrowly defined performance 
indicators by institutions themselves, overtures from industry, and 
dedication of university priorities and resources to revenue generating 
activities, has tended to concentrate third mission-related practice on 
research output that can be licensed, patented or employed in com-
mercial applications that will yield the highest fiscal returns. The mas-
sive scale of investment required to establish and mobilize many 
innovation-related activities often requires comprehensive social and 
economic policy interventions that include redistribution of resources 
from other fundamental needs within and across nations (Brown et al. 
2001, Hale 2002, stehr 1996: 17, Pierson 2001). Even Peter drucker 
(1994: 2–3), a leading proponent of the advancement of knowledge 
societies, recognized the potentially serious policy consequences that 
could follow growing status and income gaps between a relatively small 
“leading class” of knowledge workers and the majority of highly pro-
ductive workers in other economic sectors.

These trends, whether mobilized by direct investment or steering 
(such as state funding for research infrastructure or initiatives intended 
to increase the supply of graduates in science and technology fields) or 
through more indirect circuits, are nonetheless general tendencies 
rather than uniform or unidirectional in nature. Policies and practices 
related to innovation and higher education are influenced by numer-
ous variables (see, e.g., Brown at al. 2001: 52–55). Along with national 
and regional variances in relation to economic factors like fiscal capac-
ity, industrial structures, and labor market priorities, diverse political 
alignments and policy structures contribute to the coexistence, in one 
direction, of an impetus to develop a pattern of “global universities” 
and, in another, a proliferation of alternative models of university 
development. integrated national innovation strategies may be facili-
tated by conditions in which states or core industries are strong, highly 
concentrated, or linked institutionally with other key sectors, as in 
corporatism.

in other cases, however, uneven institutional arrangements may 
reflect lesser ability to coordinate innovation strategies and part-
nerships or circumstances that contribute to ‘loose coupling’ of policy 
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and practice. in Canada, for instance, where education is an area of 
provincial jurisdiction but the federal government also plays a role in 
postsecondary training and research through various funding pro-
grams and activities in related areas of jurisdiction, proposals from a 
few of the largest universities to consolidate national research and 
development spending in those institutions periodically generate 
extensive controversy (see, e.g., Engelhart 2009). in short, the overall 
university landscape increases in complexity as institutions and nations 
grapple with common challenges and logics that are crosscut with a 
series of diverse political economic circumstances and capacities to 
take decisive action in any particular direction.

Knowledge, Knowledge Workers and Knowledge Economies

Efforts to understand how universities become variously positioned to 
address issues associated with knowledge-based economies are fre-
quently compounded by the imprecise ways in which knowledge and 
knowledge work are typically defined and measured. Knowledge work 
is normally defined with reference to one or more of three core ele-
ments: (i) non-manual work in which core tasks involve the develop-
ment, transfer or application of knowledge; (ii) high levels of education 
and specialized skills dependent, in large part, upon formal credentials 
and training; and (iii) immersion in a high technology environment. 
The precise reference points for these terms tend to vary widely (Powell 
and snellman 2004, guile 2006), and are associated with diverse orien-
tations that offer competing assessments of the role and extent of 
knowledge work in the global economy. The predominant assessment 
of knowledge work and the expansion of the knowledge economy, 
popularized through the work of Bell (1973) and drucker (1993), is 
relatively optimistic and consensus-based. The development of human 
capital in conjunction with innovations in technology and the spread 
of information systems are seen to make it possible for nearly all work-
ers to benefit from newly defined roles as knowledge workers (Brown 
et al. 2003).

in the most common expressions, knowledge workers are defined as 
those with highly specialized forms of training and advanced creden-
tials, so that frequently the number or proportions of persons with 
university degrees stand as a proxy for the scale of knowledge workers 
within a given population (Brinkley et al. 2009: 13–14). viewed this 
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way, the expansion of university spaces and graduates is taken as a pro-
gressive development. By contrast, a range of alternative conclusions 
emerge from analyses that frame knowledge work in narrower terms 
that take into account variations in fields of specialization or the degree 
of fit as competencies and credentials are translated into practice 
within distinct occupational settings. There is a fundamental dilemma 
in much of this analysis. if the equation of higher education or training 
with knowledge work is made too loosely, there is no accounting for 
the kinds of work that people actually do after gaining formal qualifi-
cation (most typically expressed as the problem of overeducation).  
if the delineation is too specific, there is a risk of simultaneously  
undermining assessments about the general value of education and 
credentials to human development and ignoring evidence that most 
graduates continue to gain qualifications in areas outside the sciences, 
technologies, and other fields most commonly defined in relation to 
knowledge work.

These contrasting foci broadly parallel debates between propo-
nents of human capital theories, which pose investment in education 
and training as a core driver of economic expansion and innovation, 
and those who see in the phenomenon of credentialism a loose and 
imprecise relationship among education, training and practical appli-
cations of knowledge. Human capital orientations are given cre-
dence with the linkages between aggressive university expansion and 
innovation-driven economic growth, underscoring as well the dangers 
of not investing heavily in universities’ capacities to foster research  
and development. Credentialist approaches, drawing upon more skep-
tical weberian orientations to how various forms of certification  
are constructed and assessed, emphasize more fully the contradic-
tions  between formal credentials and the actual content associated 
with them.

substantial empirical investigation has led to widely varied conclu-
sions about where the balance of evidence lies, demonstrating none-
theless that each of the relevant phenomena—educational expansion, 
credentials, specializations, and jobs—is highly diversified and com-
plex in itself as well as the interactions with one another (Bills 2003, 
Brown 2001). Knowledge-based social and economic developments 
tend to be less rational and efficient than typically intended and 
depicted, at least in a formal sense. Processes related to innovation  
are likely to be indeterminate or somewhat “sloppy” insofar as they 
depend upon degrees of freedom to allow for inquiry, creativity, and 
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serendipity. Many hybrid arrangements to facilitate knowledge trans-
fer do not work out as intended, while other opportunities are lost 
because they receive insufficient attention or resources.

These contradictions are evident in the social relations associated 
with knowledge work. The production of knowledge workers involves 
the development of formal credentials and human capacities to levels 
well beyond what is actually required or likely to be applied in employ-
ment settings. High levels of unemployment or underemployment 
among recent university graduates have drawn attention the need to 
integrate an understanding of processes related to demand as well as 
supply of labor power development and mobilization. in one of the 
most systematic accounts of these relationships, livingstone (2004: 
200–201) locates within the dynamics of advanced capitalism the ten-
dency simultaneously to produce large proportions of highly qualified 
workers whose skills and capacities exceed those required to perform 
their jobs while leaving some sectors reliant on workers whose creden-
tials are below job requirements.

Educational qualifications and requirements are continuously ratch-
eted up through competitive pressures produced in the context of 
innovation, accelerated productivity and positioning to gain access to 
desirable types of employees and employment prospects. Bourdieu’s 
(1984; 1988) analysis of higher education as a field structured in rela-
tion to power dynamics highlights how various position-taking strate-
gies undertaken by agents within and outside educational settings  
have increased the stakes associated with particular kinds of creden-
tials. several scholars, drawing attention to shifting alignments among 
training, knowledge and jobs in different national contexts, have 
employed this framework to demonstrate that, despite some predicta-
bility, formally rational decisions by individuals and organizations to 
invest in education often yield considerable volatility, uncertainty and 
inequality (Andres and Adamuti-Trache 2007, Margison 2008, naidoo 
2004). dynamic labor markets and job requirements are also repre-
sented in education, training and employment discourses. increased 
reference to concepts related to employability or “core” skills denotes 
the process by which a wide range of transferable knowledge replaces 
the eroding correspondence between many specific forms of jobs and 
training. The realm of “useful” knowledge changes quickly as ideas, 
techniques and capacities are rapidly discarded to make way for new 
forms. At the same time, individuals and family members look to an 
ever-increasing array of differentiated education and training options 
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to gain competitive positioning for valued credentials and employ-
ment prospects.

intersecting with these shifting work relations is a series of tensions 
and contradictions associated with questions about what counts, and is 
validated and valued, as knowledge. The advent of knowledge-based 
economies suggests the potential for comprehensive means by which 
different forms of knowledge and skill can be widely introduced, 
assessed, accepted, and dispersed across populations. The extent to 
which the stock of advanced bodies of knowledge (as well as more 
questionable bits of information) has increased and become incorpo-
rated into the lives of substantial segments of the population with the 
expansion of information and communications technologies, the 
expansion of formal education, and everyday demands in homes, 
workplaces and other social sites has become almost overwhelming.

in the process, the social relations associated with knowledge acqui-
sition and use, along with the capacity to define and recognize socially 
or economically valued knowledge, tend to be highly exclusionary and 
hierarchical. There is a premium especially for those kinds of knowl-
edge determined to be higher-end scientific and technical in nature, 
and especially knowledge that is transferrable for commercial applica-
tions. Knowledge, in other words, especially when transformed into 
commodified forms itself, refers primarily to formulations that are  
valued for their utility in the creation, production and distribution of 
other marketable commodities. The knowledge and capacities associ-
ated with tasks and activities central to the lives of large segments of 
the population, by contract, are considerably less likely to be validated 
and valued. Alternative knowledge systems, such as local and indige-
nous knowledge, tend to be validated only to the extent that they can 
be appropriated or stand as barriers to scientific and commercial activ-
ities. At the same time, claims made by specific cultural groups or com-
munities seeking recognition for their own distinct knowledge forms 
and cultural traditions may give rise to increasing skepticism about  
the extent to which technical knowledge actually stands up to the 
standards expected of it, as signified by postmodern critiques of sci-
ence and the gap between politics and science in relation to climate 
change and other pressing issues.

These challenges become more significant insofar as core knowledge 
relations focused on the development and transfer of technical rational 
and scientific knowledge themselves tend to be highly exclusionary. 
innovation is mostly conducted among a small segment of “insider” 
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participants in universities, private firms, and government agencies 
who have access to the kinds of resources, knowledge and networks 
highly valued in innovation processes (strathdee 2006: 153, Etzkowitz 
and leydesdorff 1997). innovation driven by commodity production 
is more likely to be knowledge-intensive and capital-intensive than 
labor-intensive. instead of improving job prospects, many of the most 
successful industries and firms in the new economy have grown rap-
idly with small numbers of specialized employees or high demands for 
relatively low-skill, low waged production and service workers (Brown 
and lauder 2006: 31–32).

The contradictory relationships associated with the application of 
knowledge work have significant implications for universities as sites 
within and around which much of the production of knowledge work-
ers and what counts as knowledge occurs. sustained challenges around 
boundaries that differentiate universities from other institutional and 
functional sites are subject to contention externally as well as from 
within.

Universities and Knowledge Relations

increased alignment of university mandates with economic relations 
defined in terms of the advancement of knowledge-based growth has 
intensified several long-standing tensions within universities while 
also producing new ones. Although there is some symmetry in the way 
in which these dynamics are experienced regardless of national or 
institutional context, considerable variation from one context to 
another is evident in the specific characteristics of change, the strate-
gies adopted to foster or accommodate change, and the impact of these 
changes on particular groups. Three sets of relationships—the increas-
ing diversity of post-secondary education providers, the division of 
labor within universities, and social differentiation in university access, 
participation and outcomes—illustrate this growing diversity.

it is important first to acknowledge more general policy and fiscal 
considerations within which the repositioning of postsecondary edu-
cation and the promotion of innovation and knowledge work are 
occurring. governments, even in many nations strongly committed to 
state investment in higher education and innovation agendas, are 
being severely tested in their willingness and ability to reconcile mas-
sive enrolment growth and rising costs in core expenditure categories 
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with competing political and economic demands associated with other 
sectors such as health care as well as market stimulation. Consequently, 
while overall levels of spending on tertiary education have remained 
relatively stable in most nations they have not kept pace with growth in 
key areas of activity, with government shares of overall postsecondary 
expenditure in decline. Among oECd countries, for example, spend-
ing on tertiary education institutions as a proportion of gdP increased 
or remained the same between 1991 and 2006 in all but three member 
nations, during which time public expenditures on tertiary education 
increased modestly from 2.8 percent to 3.1 percent of total public 
expenditures (oECd 1998, 2009).

nonetheless, spending has not kept pace with increases in enrol-
ment and other postsecondary activities. data presented by Tilak 
(2008: 457) reveal that per student public expenditures on higher edu-
cation, expressed as a proportion of gdP per capita, declined between 
24 and 62 percent in all regions for which figures are available, includ-
ing high and upper middle income nations, between 1991 and 2006. 
Consequently, the share of educational costs borne by individuals 
(mostly tuition increases) and other private funding sources (both 
directly and indirectly) has grown steadily. in nations like india, where 
tertiary education until the end of the twentieth century was almost 
entirely funded by public sources, private spending reached 14 percent 
by 2004, while across oECd nations, the private share of funding for 
tertiary education institutions grew from about 22.2 percent in 2000 to 
27.2 percent by 2006 (UnEsCo 2007, oECd 2009).

These trends point to a high degree of affinity between discourses 
related to the third mission of universities (especially those related to 
commercialization and related themes) and postsecondary fiscal poli-
cies. state funding remains prevalent in most nations (proportions of 
private funding for tertiary education exceed public levels in only a few 
nations, although these include the United states, Korea, Japan, Chile, 
and Australia), but governments are refocusing their efforts, pursuing 
more strategic investments in universities and other postsecondary 
education and sometimes encouraging institutions to generate private 
funding (Altbach et al. 2009: 79ff.). in addition to internal policy fac-
tors, international agents like the world Bank and domestic lobby 
groups are exerting pressure on states to abandon some areas of post-
secondary activity while moving to more direct intervention, in the 
form of targeting institutional and research spending on designated 
program areas, as well as indirect funding, such as scholarships, tax 
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benefits, and vouchers for students in selected program areas (salmi 
and Hauptman 2006).

As observed in the previous section, Bourdieu (1984, 1988) charac-
terizes the field of higher education as a set of arrangements in which 
hierarchically organized agents (including institutions of higher edu-
cation, researchers, and other participants) are engaged in strategic 
actions to gain access to desired resources and positions. Recent analy-
sis suggests that alongside reproduction of longstanding inequalities 
there has emerged prolific growth of new institutional forms and 
arrangements as industry, states, and other participants erode the rela-
tive autonomy the field has traditionally maintained (Marginson 2008, 
Maton 2005, naidoo 2004). Targeted initiatives undertaken by institu-
tions to position themselves in order to optimize their access to state 
research funds, private sector resources, and tuition from high demand 
areas has produced what sörlin (2007) terms a process of ‘competitive 
differentiation.’ Across institutions, a few core elite or global universi-
ties have undertaken (often with state direction or support from other 
key partners) to differentiate themselves from general research univer-
sities, those with graduate programs, and others that focus their mis-
sions primarily on activities related to undergraduate teaching or 
training. within institutions, the focus on ‘third mission’ activities has 
an uneven impact as divisions of labor and allocation of resources 
privilege some program areas or sectors over others. while this often 
occurs within a single campus site, differentiation is also apparent in 
the growing trend to focus different types of activity coordinated elec-
tronically or through the establishment of new campuses in diverse 
locales.

These issues are not entirely new insofar as there have been long-
standing differences across institutions, disciplines or departments 
with respect to their relative degree of emphasis and ability to support 
research and teaching-related activities, but they are being intensified 
and stretched in directions that are not always compatible with one 
another. High degrees of investment in research infrastructure and 
expert faculty or research personnel in defined areas of strength (pre-
dominantly in areas related to physical and material sciences, new 
technologies and bio-resources, medicine and health care) often coex-
ist with the concentration of high levels of teaching responsibility in 
areas in which tuition revenues can be optimized by accommodating 
expanded student demand in low cost programs (including many 
social sciences and humanities) or those charging premium tuition 
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rates (as in the case of many business and professional degree or certi-
fication programs). in the process, institutions or units are differen-
tially poised to benefit from these emerging practices and relationships 
as participants with the capacity to generate new revenue streams and 
resources from innovations and strategic partnerships (related espe-
cially to the production of patents and commodified knowledge) are 
distinguished from others for which the emphasis on external partner-
ships and engagement is layered on top of additional demands to 
increase student numbers and research productivity despite limited 
prospects for new resources.

As observed in the previous section, many of these initiatives are 
contested and do not necessarily unfold as planned. while institu-
tional differentiation and hybridization may be seen as positive 
advancements by proponents of educational marketization, higher 
education institutions risk in the process the loss of integrity and 
claims to the kinds of legitimacy on which their relatively privileged 
status and authority is grounded. As Tilak (2008: 462) emphasizes, 
“higher education is not a business commodity that can be subject to 
liberalization, privatization and commercialization and be bought and 
sold in markets. Higher education is related to the national culture and 
the values of a society. it protects culture, intellectual independence 
and the values of a civilized society. Higher education institutions act 
as bastions of rich traditional values, at the same time as providing the 
setting for a new kind of social imagination and experience.” Even if 
considered only with respect to narrower economic functions, univer-
sities, as they come to be drawn into the nexus of commercial and 
policy activities, risk the loss of their authority to arbitrate among vari-
ous truth claims which serves as the impetus for many of these rela-
tionships to be pursued by industry and state interests in the first place 
(Mcsherry 2001: 64, Blackmore 2001: 353).

Accompanying tendencies in the direction of greater institutional 
differentiation and hierarchical organization are patterns of inequality 
within key groups of participants, including students and faculty. As in 
the institutional case, some of these patterns are not new but their 
impact is likely to be profound. in the case of faculty, for whom merit 
has for several decades played at least some role in decisions over 
career advancement and recognition, especially as long as there has 
been a small but reliable pool of candidates with doctoral degrees, stra-
tegic investment in selected priority or commercially viable areas by 
universities, governments and partners has rapidly expanded the range 
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of career trajectories and prospects for inequality among them. while 
these distinctions are most evident in the parallel development of cas-
ualized and typically lower-cost labor pool for term lecturers or 
research associates in sharp contrast with a cadre of elite faculty  
who occupy the most prestigious and highly resourced chairs, the  
disparities come to be more widely evident across the spectrum of  
faculty-related positions as differential resource allocations sharpen  
to favour selected priority areas. Even in cases in which meritocratic  
or collegial decision-making processes remain vital, there can be  
significant tensions when internal capacities (such as the need to pro-
vide laboratory space, hiring commitments, or continuing operat-
ing costs) are skewed by policy or commercial factors accountable to 
agencies outside the institution. There is evidence that faculty work-
loads have tended to intensify overall, sometimes through the concen-
tration of activities in particular areas and in other cases through 
taking on higher loads across a full range of duties, but also with dif-
ferential access to the kinds of resources and support to sustain this 
activity across institutions and disciplines (Milem et al. 2000, dehli 
and Taylor 2006).

similar patterns are evident among students. globally, and within 
most national contexts, the expansion of university spaces has created 
unprecedented opportunities for students from diverse backgrounds, 
especially those historically underrepresented in higher education. 
This is most notable in the case of gender, with women’s enrollment 
and graduation rates increasing steadily since the initial phase of rapid 
postsecondary expansion in the 1960s and 1970s. Exploding enroll-
ments in universities and other postsecondary institutions have subse-
quently absorbed and been further fuelled by increasing participation 
rates by students from lower socioeconomic classes, racial and ethnic 
minority populations, rural regions, adult learners, and those in vari-
ous disability categories. These growth rates, and the ability to foster 
wider social inclusion, have been impressive, but they are far from 
overcoming longstanding patterns of inequality.

University participation rates have tended to be highest, and 
increased most rapidly, among the wealthiest regions, and for middle 
and upper income groups within national and regional populations. 
overall post-secondary enrolment rates have increased the most over 
the past decade in regions with initially high enrolment rates, primar-
ily in Europe and north America, as well as rapidly developing nations 
like China and india, while remaining low across most of sub-saharan 
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Africa, south and west Asia and Arab states, and latin America 
(Altbach et al. 2009: 38). Even within highly industrialized nations 
such as those in the oECd in which educational expansion has fos-
tered wider enrolment among diverse social groups, gaps in participa-
tion rates have not disappeared because more privileged groups have 
pushed their participation even higher (shavit et al. 2007). several fac-
tors in addition to or compounded by socioeconomic inequalities also 
affect chances for and types of postsecondary participation. for some 
of these, like disability status and rural-urban differences, innovation 
and policy choices can sometimes foster greater inclusion (by offering 
supportive technologies or distance and web-based learning options, 
for example) while simultaneously posing new barriers such as cluster-
ing viable or accessible program options in a small number of urban 
sites (oECd 2006: 42, santiago et al. 2008b: 31–34).

similarly, with respect to racial and ethnic minority populations  
and immigration status, changing policy and institutional environ-
ments that have contributed to enhanced participation by many sub-
groups have not been sufficient to eradicate enduring participation 
gaps. in some cases, as with indigenous populations in Australia, 
Canada and the United states, and ethnic minorities in numerous less 
developed nations, these patterns are consistent across national con-
texts. in other instances, as in the case of particular immigrant groups 
and categories, there are considerable variations across context, popu-
lations and related dimensions (Altbach et al. 2009, Encel 2000, 
wotherspoon 2009).

fewer comprehensive data sources are available once the focus  
shifts from overall participation in higher education to the character-
istics of students in specific program types. nonetheless, there are  
clear patterns of differentiation, as evident especially in pronounced 
inequalities among diverse population groups according to type of 
institution. The largest increases in postsecondary participation rates 
among minority populations has occurred typically within non-degree 
granting institutions and programs, and at the university level in  
less prestigious institutions and lower-cost programs. in the United 
states, for example, considerable attention has been paid to the over-
representation of African-American students in community colleges 
and state universities, and their under-representation in elite universi-
ties (Rowley 2004).

There are further selective mechanisms that influence who gains 
entry into and success in core fields relevant to knowledge-based  
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economic activity or which groups have access to credentials that  
are  valued most highly for innovation-related jobs. while global  
competition for the most talented prospects has contributed to high 
concentrations of international students in prestigious doctoral engi-
neering and science programs, for instance, there is also widespread 
concern about the impact the flow of highly skilled workers has  
for educational and labor market development in both home and 
receiving nations. The dramatic expansion of university graduates in 
China, for instance, has been tempered somewhat recently by high 
unemployment rates, prompting at the same time a demand for for-
eign credentials especially by those best situated to afford tuition and 
relocation costs. in india, China, many African nations, and other 
parts of the world, rapid and often poorly regulated university expan-
sion has left large numbers of graduates, including those in knowl-
edge-sector fields like engineering, with qualifications that are not 
recognized by employers or that do not cover the kinds of knowledge 
that employers require for adequate job performance (Altbach 2009: 
12, world Bank 2008).

The primary conclusions conveyed through an extensive, and grow-
ing, body of literature is the continuing reproduction of educational 
inequality not just at any single point along the way, but via a cumula-
tive process in which patterns of early advantage or disadvantage are 
strong predictors of subsequent relative educational success. within a 
tremendous array of specific possible trajectories, there emerges a gen-
eral pathway in which economic status, often intersecting with other 
socio-cultural resources, affects the prospects for and time required  
to complete basic education, which in turn affect levels of qualifica-
tion and entry to postsecondary education, as well further differentia-
tion according to such factors as selection of institutional type, 
institution, program, and field of study, exit or successful credential 
completion, prospects for postgraduate education, adult and continu-
ing education, and employment circumstances. in a recent compara-
tive review of participation in adult education and training, desjardins, 
Rubenson and Milana (2006: 110–111) observe, despite some varia-
tions within and across national contexts, “a cycle of intergenerational 
reproduction of inequalities that are strongly linked to lifelong learn-
ing processes” in which the lowest participation rates are experienced 
by “those who are women, older, come from poor socio-economic 
backgrounds, are less-educated, less-skilled, are in low-skill jobs or are 
unemployed, and/or are immigrants.”
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Innovation, Exclusion and Higher Education

The field of higher education, and the role and nature of universities 
within it, is changing rapidly, even if not as nimbly as some proponents 
would advocate and too quickly or in the wrong directions as viewed 
from other vantage points. Postsecondary education systems, regard-
less of national and regional contexts, are following broadly similar 
pathways as they engage with numerous common influences, chal-
lenges, pressures, and constraints. However, there is little consensus as 
to whether or to what degree these movements represent path depend-
ence or convergence towards a distinctly new, global model of higher 
education. what has emerged is an amalgam, not always evenly bal-
anced or harmonious, produced by various intersections among con-
ventional arrangements, founded upon such principles as collegiality, 
merit and university autonomy, with initiatives to increase the pool of 
highly skilled workers and increase participation across population 
groups, which in turn are not necessarily compatible with objectives to 
advance a knowledge-based society built upon the kinds of innovation 
that requires rapid and relatively seamless diffusion of applied knowl-
edge (Altbach 1998: 217, Beerkens 2008).

Policies and activities that are carefully coordinated or steered in 
predetermined directions coexist, often uneasily, with differentiated 
and individualized strategies and actions. As deem (2008: 21) observes 
in her overview of a broad spectrum of university transformations, 
“what we now understand a university to be is enormously complex 
and varies both across and within countries, irrespective of the attempts 
of the world Bank, the oECd, and the European Union, to encourage 
common processes” of reform in postsecondary education. There is 
considerable distance to cover if universities are to fulfill expectations 
related to mandates related either to social inclusion or innovation, 
even when questions as to the extent to which these are compatible 
with one another, or the relative merits and risks of pursuing one or the 
other of these, are put aside.
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* This is a revised and expanded version of an essay that appeared in Society 
(2006)43 (4): 30–34.

CHAPTER FOUR

THE Big SHiFT: SCiEnCE And THE UnivERSiTiES in CRiSiS*

Toby E. Huff

As we complete the first decade of the twenty-first century there is a 
profound sense of a shift in the nature of higher education, the role of 
research and the ties between universities and industry. Some have 
suggested that we are experiencing deep structural changes in the 
academy and society (Etzkowitz 2002, Calhoun 2006, Mowery et al. 
2004, Washburn 2005). Some would even say that the shift marks an 
epic alteration of the traditional Western conception of disinterested 
scientific inquiry as well as the nature and priorities of the university.

Only brief reflection on the origins and development of the univer-
sity as an autonomous zone of free inquiry protected from the incur-
sions of religious and political censors is necessary to reveal its unique 
foundations (Huff 2003: chapter 4; grant 1996). For Western universi-
ties are unique cultural creations that emerged only in the West in the 
twelfth and thirteenth centuries. They emerged as legally autonomous 
entities because they were corporations, that is, legal entities that 
enjoyed a bundle of rights, such as the right to make their own rules 
and regulations, to buy and sell property, to sue and be sued, and to 
self-govern themselves on the basis of majority rule following the 
Roman legal maxim, “what concerns all should be considered and 
decided by all” (Berman 1987: 221; Post 1964: chapter 4). it was the 
existence of this bundle of corporate rights that enabled the European 
universities to ensconce the naturalistic writings of Aristotle at the 
center of the curriculum which created a disinterested agenda of scien-
tific inquiry that was meant to explore all the realms of human exist-
ence. Scholars of that age were continuously debating such things as 
whether there might be multiple worlds, whether the earth is the center 
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of the universe, whether every cause has an effect, whether a vacuum 
could exist, whether objects could move instantaneously, and so on 
(grant 1994: “Catalogue of Questions,” 681–741). They also studied 
the nature of the animal kingdom, biological questions, conducted 
anatomical dissections, and much more. Clearly there were no com-
mercial interests capable of directing research or rewarding scholars 
for their new ideas.

Conversely, the islamic colleges, the madrasas of the time, were ded-
icated to religious studies, to memorizing and explicating the Quran, 
the sayings of the Prophet Mohammad, and related religious topics, 
especially islamic law (Huff 2003: 147–58). This was in keeping with 
their mission as pious endowments, places of study devoted to the con-
servation and spread of the islamic faith. Consequently, the naturalis-
tic agenda of Aristotle was excluded and human dissection was 
forbidden by sacred law.

Likewise, in China, none of the academies or other places of learn-
ing had anything approaching legal autonomy, nor were scholars inde-
pendent of the Chinese bureaucracy able to establish themselves or a 
curriculum based on disinterested scientific inquiry. instead, learning 
was geared to the passing of triennial examinations focused on 
Confucian values, moral questions, history, and elements of statecraft. 
Only rarely were limited aspects of scientific inquiry considered 
(Elman 2000).

in short, Western universities dedicated to disinterested inquiry 
protected from outside incursions were culturally unique in world his-
torical development. Hence the contemporary shift whereby capitalis-
tic interests shift the motives and rewards for inquiry within universities 
represents an unparalleled historical shift. Of course, anyone review-
ing the history of academic research can find intimations of university-
industry collaboration in the nineteenth and early twentieth century, 
but the scale and force of corporate capitalism has never before been so 
pervasive. The corporate status that colleges and universities have 
enjoyed for centuries has now been met by the overpowering demands 
of global capitalism. These institutions are now threatened by a set of 
powerful forces greater than any experienced earlier in human history. 
it is not at all clear that the university culture of independent inquiry 
can withstand these new forces. What is clear is that in addition to the 
difficulties and transformations now enveloping higher education, 
there has been diminished state funding and yet a proliferation of  
programs coupled with new demands for student-oriented consumer 
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services, all of which contribute to a crisis of legitimacy that goes to the 
heart of the academic enterprise.

The Ethos of Science vs. Bayh–Dole

The shift of academic commitments toward the adoption of industrial 
values of commercial gain has been a long time in the making. 
Observers who viewed these developments up close early in the twen-
tieth century often expressed concern that the pursuit of commercial 
gain by university faculty could have long run negative effects on aca-
demic values. The Bayh-dole Act of 1980 that legitimized the licensing 
and patenting of research results produced by federal funding is thus 
the capstone of this long drift toward a conception of intellectual ideas, 
including scientific results as “property.” Once the conception was 
widely accepted that “intellectual property” includes virtually every-
thing dealt with in university settings, along with the notion that the 
“knowledge economy” is fueled by this intellectual “capital,” the gold 
rush was on. Of course, the engineering and other professional schools 
within the academy were at the forefront of these developments 
designed to turn scientific results into “technology transfers.”

With the recent collapse of the global financial system in 2008, new 
questions are being raised about the culpability of the economics  
profession as a contributor to the newly “engineered” financial assets 
that turned toxic, causing among other factors, the markets to shut 
down and billions of dollars of assets to be destroyed (Ferguson 2010, 
Krugman 2009, Cassidy 2010). The Columbia economist and former 
Associate of the Federal Open Market Committee of the Federal 
Reserve Frederic Mishkin authored a study on “The Financial Stability 
of iceland” in 2006 for which he was paid $124,000 by the icelandic 
Chamber of Commerce. His analysis assured readers that prudential 
supervision of iceland’s banks and markets was in place and there was 
nothing to worry about. This was shortly before the banks failed and 
iceland became the first European country to go bankrupt in the new 
century (Ferguson 2010, www.economicdisasterarea.com/index.php/
features/mishkins-iceland-fail-video/). A large portion of business 
school faculty and economics professors at elite universities serve on 
corporate boards making hundreds of thousands of dollars for their 
services. The recent financial crisis suggests that they were a little less 
than diligent in their duties on those boards.
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Just how radical the shift in conceptions of scientific research from 
public interest goals towards intellectual property rights can be seen by 
recalling the classic statement of the ethos of science by Robert Merton. 
Writing in 1942, Merton argued that the ethos of science was com-
posed of such values as universalism, organized skepticism, disinterest-
edness, and the communal sharing of scientific results. This latter value 
assumes that scientific knowledge belongs to the scientific community 
as a whole. The scientist has no claim to his or her intellectual property 
but is limited to the public recognition of his work, and the esteem that 
that recognition conveys. Merton was aware that during the war effort 
of the Second World War scientists were urged to become entrepre-
neurs and promoters of economic enterprises. Yet he maintained that 
the scientific ethos was in conflict with the idea of technology as pri-
vate property that was coming into vogue. More than a decade later, in 
a paper on the importance of priority in scientific discovery, Merton 
argued that once a scientist has announced his discovery, he has no 
property rights to his discovery, that his only reward is the recognition 
by others that he brought a new scientific result into being.

All of this now seems distant and quaint. The Bayh-dole Act of 1980 
grants explicit permission for universities to take out patents and 
licenses to safeguard the discoveries of their faculty members who 
make intellectual advances using federal money. When the bill was 
being drawn up, Senator Long of Louisiana thought that this repre-
sented a form of illegitimate privatization of tax payer-generated 
resources. But the bill gained approval. The profit motive entered in by 
granting, in principle, equal shares of patent and license fees to the 
university, to the faculty member’s department, and to the originating 
researcher. given such a calculus of incentives, universities and fac-
ulty  members are encouraged to go into the intellectual property  
business. Quite recently the head of Harvard University’s sponsored 
research office announced a major campaign to “commercialize” as 
much of its intellectual property as possible, hoping to become “the 
most effective technology-transfer program in the country” (Boston 
globe, nov 9, 2005).

The growing library of books and reports on the consequences of 
this major shift reveals the extent to which this has resulted in large 
jumps in university based commercial activities, in the rise of a variety 
of conflicts of interest, an increase in secrecy surrounding scientific 
results, the employment of “ghostwriters” for articles to be “placed” in 
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scientific journals, the false reporting of scientific data in cases of pre-
scription medicine, and a number of other maladies.

As state support for universities has declined very significantly dur-
ing the last quarter of a century or more, it is easy to see how attractive 
this potential new source of revenue would become. Consequently vir-
tually all major universities across the country jumped to create new 
Offices of Technology Transfer, each of which could become members 
of the newly created Association of University Technology Managers 
(AUTM). There are now well over 1300 such members. The purpose of 
all these offices is clearly to commercialize as much intellectual prop-
erty as possible generated by their individual faculty members.

With the publication of Jennifer Washburn’s University Inc (2005), 
the composite picture of negative consequences for traditional aca-
demic values, has become far more visible. Her diligent compilation of 
cases of conflicts of interests, faulty contracts, unreported deaths in 
drug trials and other medical applications, faculty dismissals because 
of whistle blowing about such misbehaviour, biased reports churned 
out by university-based policy groups, along with negative conse-
quences for undergraduate teaching, seem to envelop a large portion 
of the top ranked research universities across the country.

derek Bok, a former president of Harvard, was well aware of these 
trends and their negative consequences. in his book, Universities in  
the Marketplace (Bok 2003), he noted that “universities may not yet be 
willing to trade all of their academic values for money, but they have 
proceeded much further down that road than they are generally will-
ing to acknowledge.” Washburn is surely right to subtitle her book, “the 
Corporate Corruption of Higher Education.” given the new economic 
incentives dangling before academics everywhere, it is not surprising 
that, as Calhoun (2006) notes, the critical voices of academe have 
remained silent, ignoring the problem.

The Media-Technology Complex

What then are the stakes in this great gamble that hopes to trade aca-
demic values for monetary remuneration? The first thing that has to be 
said is that American universities and their faculties, more so than 
European, are actors engaged in the prevailing culture of American 
society. The more they engage in that culture, accepting the extra aca-
demic rewards of that participation, the more they become co-opted 
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and identified with that culture. it is apparent that contemporary 
American culture is increasingly mesmerized by the mass media, 
entertainment, and the sensibilities of television and Hollywood 
imagery. As a long-term user of computers and related technology  
i appreciate the virtues of it, but we should not overlook the way this 
new technology dominates expectations for faculty and students, and 
even more, how content is repackaged to meet computer styles and 
limits, not human cognitive needs. The fact is that educational interests 
are entirely secondary to the design, selling, and stylized-use of most 
of this technology.

Apart from the unvarnished need and desire to lead an affluent life, 
academics find that they must adopt all the latest glitz and entertain-
ment devices marketed by Hollywood and the ubiquitous software 
(and hardware) manufacturers. Fast action, PowerPoint presentations 
(poorly constructed), “jump cuts” in video shots lasting less than five 
seconds (a “long” scene), and special effects such as flashing lights, 
inevitably become the style expected by students socialized by the new 
visual media. What this does to attention spans hardly needs discus-
sion. Movie and documentary producers are more than happy to sup-
ply faculty members with class room material while students are hard 
pressed to discern the difference between fiction and analysis. This is 
compounded by the existence of the Blogosphere where self-appointed 
bloggers are enabled to operate free from filters (competent adult edi-
tors), further confounding serious analysis.

All of these deflections of the academic calling need to be added  
to the crisis of universities. Of course, all those who think that profes-
sors should be “cool” and fully conversant with contemporary (make 
believe) popular culture, will applaud these developments. My con-
cern, however, is with the implications for academic and scientific 
knowledge more broadly. it is well known that hundreds, probably 
thousands, of research and consulting firms are out there waiting to 
serve as hired guns for whatever political, commercial, regional, reli-
gious or ethnic interest that may want the favour of a “study” of its 
latest endeavour. Washington, d.C. has its own version of think tanks 
to which one may apply for arguable defense of any trend of thought. 
Those who think that “we make our own reality” have only to supply 
the money to get such firms to supply the desired outcome. given this 
cultural climate, the need for authentic analysis jumps out. How can 
any public health or safety issue be resolved without such unbiased and 
scientific analysis? it is widely perceived that the safety and efficiency 
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reports of major drug companies are not to be believed, and for good 
reasons. And so it goes for environmental, energy, tobacco, media and 
many others sectors where commercial interests have produced as 
much confusion as possible with the hope that no objective conclusion 
can be reached.

All sorts of conflicts of interests between established powers and 
academic thinkers have existed since the advent of universities in the 
West. in our distant past scholars and scientists attached to universities 
were thought to provide something like objective and scientifically 
corroborated knowledge. But with the new gold rush to capitalize on 
intellectual capital, seemingly produced under the old rules, this aura 
of objectivity and authenticity is rapidly declining. in fairness, i do 
believe that public authorities and leaders of business and industry still 
look to academic researchers for objective analysis. But this is probably 
not true for that segment of the medical academy that has been 
besmirched by ghostwritten articles, incomplete data reporting, and 
biased opinions given for monetary considerations. it remains to be 
seen how much longer universities do retain the public trust.

With the new rules provided by the Bayh-dole Act, all sorts of pre-
viously unimaginable conflicts of interest have arisen for academic 
researchers. Some of the most dramatic and egregious cases come from 
biological research in which the principal investigator is an academic, 
but who also runs a start-up firm seeking to commercialize his or her 
findings (Krimsky 2003). if a graduate student happens to be working 
on a problem related to the professor/entrepreneur’s work, and she 
makes a breakthrough, she could easily find, as Washburn reports in 
her book, that the student’s results suddenly appear as part of the pro-
motional material of the professor/entrepreneur’s new company, with-
out her acknowledgement. Of course this is unethical, but the new 
dispensation makes this kind of conflict routine and unavoidable. 
Projecting this kind of conflict across all the disciplines of the academy 
that may lay claim to some marketable product, the situation is horri-
fying. And when the rewards are boldly monetary rather than honor-
ific, no holds can be bared. if that old-fashioned notion of the life of the 
mind still hides somewhere in the academy, the defenders of it will 
have to muster far more courage, not to mention resources, than ever 
before to reclaim it. As derek Bok observed with regard to the loss of 
objective standing by the academy due to its trading of essential values 
for monetary considerations, restoring such values will be “all but 
impossible.”
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There is an equally serious problem that concerns the scientific com-
mons, the pool of scientific knowledge that ought to be freely available 
to all those who can find ways to use it. By many accounts this pool is 
dwindling, which means that fewer and fewer elements of that com-
mon stock of knowledge are available, either directly or through sec-
ond party licensing agreements. When universities make exclusive 
licensing contracts with commercial interests, the results of scientific 
discoveries, as well and the procedures used to get the results, may be 
placed exclusively in the hands of one large commercial interest—
despite the general assumption that university scientists should make 
their results available to the general public, especially if they were pro-
duced using federal dollars.

The embarrassing case of the Aids/Hiv treatment known as d4T 
and marketed as Zerit developed at Yale stands out among others 
(Washburn 2005:166ff). Professor William Prusoff had discovered the 
effectiveness of d4T against Hiv (in the mid 1980s) and assigned the 
patent to Yale, which in turn gave an exclusive license to the drug com-
pany Bristol-Myers Squibb. in the 1990s Yale made several hundred 
million dollars on the license. in the year 2000 a movement emerged in 
South Africa to make the drug available at prices affordable by South 
Africans, something Bristol-Myers Squibb declined to do. When it  
was discovered that the drug had been invented by a Yale professor  
and that Yale owned the original patent, it became an embarrassment 
to Yale, which said that it was powerless to break a contract with the 
drug company. But shortly thereafter (March 2001) Bristol-Meyers 
announced a drastic reduction in costs for the drug in South Africa.

A similar case concerns the drug Ziagen, developed by faculty at the 
University of Michigan. it too was exclusively licensed to another drug 
company, glaxo Wellcome (later glaxoSmithKline), and withheld 
from affordable pricing in developing countries (Washburn 2005:166). 
The pending crisis of science and universities seems real enough. From 
tsunamis, earthquakes, hurricanes, wars, global warming, and global 
epidemics, blunt realities have a way of breaking into the pursuit of our 
natural desires, now so fully shaped by image makers.

What Can Be Done?

The conceit that something can be done is part of American national 
character. But sociological trends, as the French sociologist Emile 
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durkheim noted, are facts. They are forces of nature that have to play 
themselves out. One has only to look at crime statistics from 1960 to 
the end of the twentieth century to see how the trend rose inexorably 
and very gently subsided, however modestly, in the mid nineteen nine-
ties. The current crisis of universities, as i have suggested, is much 
broader than the universities themselves. it is part of a cultural wave 
rooted in economic interests, an attempted solution to the competitive 
threat coming from other countries experienced in the 1970s, and the 
trends of our media and technology-driven culture that has other pri-
orities. it is not mainly a shortage of money, just as there is no shortage 
of food; there is just a maldistribution of the resources. it is widely 
noted that CEO’s today are paid at a rate hundreds of time higher than 
the wages of average workers. One wonders what that tidy sum of 
excessive income would amount to if added up.

A number of scholars have attempted to put forth suggestions that 
would remedy and deflect the market forces that have been unleashed 
on the university. Jennifer Washburn (2005: 228–41) reviewed these 
and put forth her own list. They consist of four steps:

1. the creation of independent third-party licensing bodies… that 
would assume control over university technology transfer and 
commercialization activities nationwide;

2. an amendment to the Bayh-dole Act clarifying that the true 
intent of the legislation is to provide more widespread use of 
taxpayer-financed research, not to maximize short-term profits;

3. new requirements that all federally funded university scholars 
must comply with strict conflict-of-interest laws;

4. the creation of a new federal agency to administer and monitor 
industry-sponsored clinical drug trials submitted to the Food 
and drug Administration.

These are sensible recommendations that i would applaud, however, 
resistance to some of them can be expected. The requirement of third-
party licensing is nicely spelled out by Washburn. it turns out that a 
precedent for third party licensing to facility technology transfer goes 
all the way back to 1912. it was then that a Berkeley professor, Frederick 
Cottrell, set up the Research Corporation for this purpose. The idea  
was to keep universities and their officials out of conflicts that have 
now become so commonplace. Washburn proposes that a nation- 
wide network of such nonprofit “technology-transfer hubs” be estab-
lished in each of the regions of the country. Each of these academic 
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technology-transfer agencies (ATTAs) would be well staffed to handle 
all the third-party licensing and patenting required to take the inven-
tions and discoveries from the university to the private sector in the 
service of the public. She would also include a prohibition preventing 
a university from taking an equity or other financial position in the 
spin-off companies. This provision will, i expect, be rejected by many 
university officials.

nevertheless, her plan would allocate the revenues from the ATTAs 
to defray the costs of the originating researcher, while granting  
equal shares of all remaining profits to the investigator, the federal gov-
ernment, and to the investigator’s university. The federal portion would 
be reinvested in new peer-reviewed research grants. The conflict of 
interest provision outlined by Washburn would also entail a prohibi-
tion against any researcher (or family member) taking an equity or 
other financial position in any company that her research would effect 
by her results. This would be the case where federal grant money was 
used to support the research. This provision seems to be eminently 
sensible.

A further reform suggested by Washburn would prohibit the com-
mingling of federal and industrial research funds. This is a bold sugges-
tion that reverses the received wisdom of the last quarter of a century, 
or more. it was then thought that to require matching funds from 
industry and federal (or other university funding) was a clever way to 
leverage larger pots of research funds. However, Washburn notes  
that large and experienced commercial firms often give supporting 
research funds to universities in order to gain access to pioneering 
researchers with cutting edge technologies and bright post-docs who 
have already embarked upon promising paths of research. By such a 
commingling maneuver corporations get access to far more resources 
and potential discoveries than they would ever think of initially fund-
ing. When such matched funding results in non-disclosure contracts 
for the participating faculty, and when other kinds of exclusive rights 
are granted to the commercial sponsors, the public interest is seriously 
compromised.

if these reforms could be introduced, it would serve in a measure to 
turn the clock back to a less conflictual situation. Whatever the long-
term outcome will be regarding the search within universities to 
 capture the commercial value of their intellectual capital, it is wise to 
heed the conclusion of Walter Powell and associates (Powell et al. 2007: 
240) who studied the issue of selling private rights to public  knowledge. 
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The  future prospects of commercialized intellectual capital depend 
upon “the capacity of research universities to generate public science,” 
yet at the same time, “corporations will never finance the university’s 
primary mission of teaching and research.” With declining state reve-
nues for universities and their research imperative, the dangers of 
encroaching capitalism are likely to be more serious and indeed, more 
powerful than either religion or politics in deflecting scientific aims.
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CHAPTER FIVE

SoCIETAl RATIonAlIzATIon: 
CulTuRAl InnoVATIon And KnowlEdgE 

ISlAmIzATIon In mAlAySIA

Choonlee Chai

The significant entry of modern science into malaysia happened 
mainly during the British colonial period. But the rapid and wide-
ranging development of modern science and technology in malaysia 
occurred after malaysia’s independence. Emulating the developmental 
model of western countries and Japan, the malaysian government 
made industrialization a major strategy of nation building. In fact,  
one of the nine challenges of the Vision 2020, launched by former 
Prime minister mahathir mohamad in 1990, was to make malaysia  
‘a scientific and progressive society…that is not only a consumer of 
technology but also a contributor to the scientific and technological 
civilization of the future’ (mahathir mohamad 1991). while the pro-
gress of the vision was hampered first by the 1997 financial crisis, and  
more recently by the global economic downturn, development of  
science and technology remains central to the agenda of national 
development.

In light of this, the chapter seeks to clarify the place of modern sci-
ence within the context of attempts of knowledge innovation through 
Islamization. The basis of the project of Islamization of scientific 
knowledge is outlined using weber’s theory of societal rationalization, 
which could be used to interpret the effort of knowledge Islamization 
as a response to the disenchantment brought about by knowledge of 
modern science. The fact that knowledge Islamization can be attempted, 
in and out of itself, is a testament to the openness of modern science 
that at once embodies its power and limit as an objective and universal 
knowledge. The contradiction in the promotion of modern science by 
Islamists on one hand, and the critique of it on the other, is understood 
as occurring at different levels of modern science. It speaks to the  
partial acceptance of the epistemological basis of modern science  
and the total rejection of its ontological tenet by Islamists in malaysia. 
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This allows for the fervent promotion of modern science without  
ceding to its implicit secular demand. The Islamization of knowledge 
can thus be perceived as a creative effort of knowledge innovation  
in response to intense secularization. The success of this, however, 
remains to be seen.

Malaysia as a Developing Islamic Nation

like many developing and developed nations, religious legitimacy 
remains important to the majority of the population. This is especially 
so in malaysia given the fact that Islamic identity is a national iden-
tity  and Islamic legitimacy is central to political legitimacy. Conse-
quently, political contest and discourse in malaysia is tightly intertwined 
with religious discourse, and national policy developments often have 
to accommodate Islamic religious sensitivity. By and large, this is not, 
difficult to achieve given the rich universal values encoded in Islam. 
However, similar to the controversy surrounding the teaching of evo-
lution and creationist theories in united States (moore 1993, Fuller 
2006, Kitcher 2007), some quarters of malay muslim intellectuals in 
malaysia harbour strong misgivings about the teaching of modern sci-
ence in its current form, which delinks modern science, or modernity 
in general, from religion (mohd Hazim 2004). what is unique in 
malaysia, however, is that unlike western societies where secularism 
has come to be accepted as the dominant ideology, the learning and 
practice of modern science in malaysia happens in a society that still 
largely defines itself as a religious society through Islamic identity. 
what does this mean to the everyday practice of science? And how is 
the tension between the interpretation of modern science and Islamic 
religion being managed? How can we understand the urge to Islamize 
western features of modern development, including the Islamization 
of knowledge and science? These are some of the questions that are 
often obscured, yet analysis is crucial as malaysian leaders seek to chart 
a path of Islamic modernity that embraces the material success of 
western modernity yet denies its secular tenet.

Theories of Science and Society

The development of modern science can be viewed from a variety of 
perspectives. In general, these perspectives can be subsumed under 
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two broad themes—one conceives science as an agent that is capable of 
independent influence over society; the other sees science as yet 
another avenue and instrument of human influence and domination. 
The former perspective, sometimes called scientific determinism 
(Schroeder 2007), emphasizes the influence of science on society espe-
cially in terms of the shaping of worldview, morality, and attitude of 
individuals. one way this perspective is articulated is to view modern 
science as possessing a cultural authority that increasingly challenges, 
displaces, and substitutes traditional and religious authorities.

As a cultural authority, modern science is conceived to be capable  
of bestowing legitimacy and validity to human deeds and words.  
It changes perceptions, imparts universal values, builds social move-
ments, shapes political culture, and fashions worldwide standardiza-
tion (drori et al. 2003). In this perspective, modern science, like 
religion, is considered to be laden with its own beliefs, values, rituals, 
and most importantly, a cosmology that is as comprehensive as that 
provided by any religion. In present day modern societies, scientific 
cosmology is said to have substantially replaced a religious world-
view in helping us to make sense of the natural world. The scientific 
cosmology—dubbed “sacred canopy”—is based on two assumptions: 
first, that nature is orderly, and second, that nature’s order is intelligible 
(drori et al. 2003: 30). within this scientized picture of the world, sci-
ence is believed to be able to unravel orders, and to remedy disorders. 
modern science thus commands an overarching authority to define 
problems and prescribe solutions. The ascendancy of the environmen-
tal movement in recent decades, for instance, from this perspective, is 
construed as a result of scientific diagnosis of environmental problems. 
In other words, science helps to shape and position social actors, that 
is, individuals and organizations, within a scientized setting that is 
understood through a scientific lens.

Contrary to scientific determinism, social constructivists under-
stand modern science as part and parcel of the instruments of national 
development and domination. The constructivists analyze modern sci-
ence chiefly as a social institution governed by different layers of social 
interactions and relations (Aronowitz 1988). From this viewpoint, 
modern science and technology are relatively passive and susceptible 
to social, economic, and political conditioning. Scientific authority, 
especially in relation to its image of objectivity, is a valuable asset that 
can be deployed to support or defeat competing social agendas. often, 
this authority of science is expropriated by the state, with the tacit 
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 consent of scientists who rely on the state for research funding, to give 
an aura of objectivity and provide legitimacy to state rule (mukerji 
1989). when a scientist disagrees with the state over policy issues, it is 
not uncommon that the scientist is isolated and his/her personal 
authority put into question in order to keep scientific objectivity on the 
side of the state. This, for example, was what transpired as Robert 
oppenheimer openly challenged the united States government on the 
necessity of H-bombs as part of the united States’ defense strategy 
(Thorpe 2002).

In its extreme form, constructivists contend that even the cognitive 
content of scientific knowledge is socially conditioned (Barnes 1977, 
mulkay 1979). For instance, mathematics, which is one of the most 
logic-driven subjects, is argued to have been influenced by social inter-
ests (macKenzie 1978). Scientific knowledge, instead of representing 
an objective reality, is said to be a social construct; there is “nothing in 
the physical world which uniquely determines the conclusions of [the 
scientific] community” (mulkay 1979: 61) and social factors are not 
“contaminants but constitutive of the very idea of scientific knowledge” 
(Shapin 1995: 297). Some critics view the analyses of constructivists  
as being redundant and a retreat in knowledge production (gieryn 
1982). The constructivist discourses of scientific knowledge are often 
conducted using Kuhn’s analysis of scientific revolutions as evidential 
support, much to Kuhn’s dismay (Baber 2000). The debate between 
objectivists and constructivists at the end culminated in the “Science 
wars” in the 1990s (Segerstråle 2000), with supporters of physical and 
social scientists in both camps acrimoniously engaged, intersected 
with the “Sokal hoax” which cast a shadow over the stringency of the 
academic field of cultural studies (Editors of lingua Franca 2000). The 
“Science wars” subsided as the twentieth century drew to an end 
(Baber 1998), and some of the major proponents of social constructiv-
ism found their ideas had been overstated by others (latour 2004).

Scholars of the sociology of science and scientific knowledge span 
the relativist and objectivist spectrum. In between the extreme poles of 
objectivist and relativist views of science, there is a range of positions 
that in general are recognized as “moderate constructivist.” The mod-
erate constructivist conceives science and society as engaging in a  
co-constructive process. modern society and scientific knowledge, in 
this view, is a product of interaction and negotiation between the two. 
The outcome of scientific knowledge and modern society is deter-
mined by the tenacity of the internal logic of scientific knowledge and 



 societal rationalization 89

the obstinacy of societal influence. In general, however, it is true that 
the priority of scientific research is driven by social, economic and 
political needs; much of the scientific knowledge taught in schools 
nevertheless is grounded in a concrete understanding of nature. 
moderate constructivists in general agree that there exists a common 
and stringent standard of scientific practice that is used to determine 
the validity of scientific claims. However, as new understanding and 
knowledge emerge, valid claims of today may become false claims of 
yesterday. like a map, scientific knowledge represents certain aspects 
of natural realities that can be exploited. Thus, as our understanding of 
a place changes, we redraw the map. In other words, scientific knowl-
edge provides an objective depiction of nature within the limit of ten-
tative shared understanding, which can be subject to refutation and 
renewal (Kitcher 2001, gieryn 1999).

Science, Modernity and Societal Rationalization

one of the chief impacts of modern science on society is societal 
rationalization. According to max weber (1948: 139–40), the advent of 
modern science gives birth to a worldview that has shaped the progress 
of western societies in a unique and irreversible way. modern scien-
tific exposition of nature as a mechanistic construct that is devoid of 
divinity empties nature of its mystical content and directly challenges 
traditional and religious accounts of nature. By removing divinity, and 
other supernatural forces, from the account of natural occurrences, a 
scientific worldview also robs nature of perennial meanings and pur-
poses that come with traditional and religious expositions of nature. 
As science progresses and society modernizes in a secular direction, 
human undertakings and decision-making are increasingly conducted 
in relation to the effectiveness and efficiency of means rather than 
meanings of those undertakings in the scheme of nature. In order to 
maximize efficiency, chance occurrences and random actions are sup-
pressed, and individuals are subjected to more rigid though less violent 
social control. Consequently, weber views modern society as evolving 
into an “iron cage” in which individual freedom is curbed, and social 
and political legitimacy is increasingly subject to means-end justifica-
tion (weber 1930: 181–2).

The concern that modern society is evolving into an “iron cage” and 
betraying the promise of human emancipation is central to the debate 
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on modernity. As modern society increasingly emphasizes social order, 
stability, cohesion, and the continuity of economic prosperity, knowl-
edge of science, both social and physical, is used to solicit and enforce 
conformity, engendering a disciplinary society in which individuals 
are subject to increasing surveillance and self-discipline (Foucault 
1995). In most cases scientific knowledge in modern societies is per-
ceived to be in service of modern states that enjoy a monopoly of vio-
lence over their subjects. As a result, science, and more fundamentally 
reason, is perceived to have become an instrument of domination, and 
a target of intellectual critique (Horkheimer 1947, Horkheimer and 
Adorno 1972). The critique of reason, science, and modernity culmi-
nates into a broad intellectual movement that can be subsumed under 
the banner of postmodernism. on different fronts, postmodern theo-
rists deconstruct the stability and unified view of nature, and the valid-
ity and universality of scientific knowledge. often, this leads to a 
relativist stand on knowledge and moral principles (Rosenau 1992).

The critique of modernity draws diverse reactions from academics. 
Some relish the deconstruction of the myth and fallacy of modern sci-
ence or more generally modernity (Clifford 1988, Haraway 1989), 
while others abhor its lack of coherence and consistencies (gross and 
levitt 1994). Jürgen Habermas, an ardent defender of modernity, con-
curs with weber’s insight on the increasing domination of instrumen-
tal rationality, in his Theory of Communicative Action (1984), but is less 
ambivalent in arguing that the one-sided rationalization can be cor-
rected by the withdrawal of instrumental rationality from certain life 
spheres. Habermas divides social spheres into System and Lifeworld. 
The System, mainly in the realm of politics and economy, is a life sphere 
that is ruled by means-end instrumental rationality. In a modern soci-
ety, the System is the domain of material production and reproduction. 
It provides for the material needs of humankind. The Lifeworld, alter-
natively, is a life sphere where meanings are defined, values are incul-
cated, and decisions are achieved consensually among members of 
society. In the Lifeworld, the cultural traditions of a society are repro-
duced. The System operates according to instrumental rationality while 
the Lifeworld functions according to communicative rationality. In his 
analysis, Habermas suggests that the problem of modernity is a conse-
quence of the colonization of the Lifeworld by the System, or the appli-
cation of instrumental rationality in the Lifeworld, in place of 
communicative rationality. Accordingly, the solution to the malaise of 
modernity (Taylor 1991) does not lie with the desertion of reason, but 
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the withdrawal of instrumental rationality from, and the reinstate-
ment of consensual-based communicative rationality to the Lifeworld. 
In this respect, modernity is still an “unfinished project” that must be 
given a longer lease of life (Habermas 1997).

Initial Modern Societal Rationalization in Malaysia

Societal rationalization is an ongoing process. However, with the 
advent of modern science, the process is intensified. In the context of 
malaysia, this happened during the British colonial period. The British 
did not only introduce modern science but also brought along modern 
administration, education, health, and judiciary systems. The intro-
duction of modern science and social institutions was mainly to  
facilitate colonial economic extraction. The scientific knowledge trans-
mitted, for instance, was largely modern medical and public health 
knowledge that was essential to the survival of expatriates and the 
health of tin mining and rubber plantation laborers. It is in this context 
that Arnold attributes the introduction of modern medical services to 
British India as a part of “the accountancy of [the British] empire” 
(Arnold 1988: 16). According to mohd Hazim (2007), the rationaliza-
tion that happened during the British colonial period was mainly 
instrumental in nature. unlike modern Europe where societal ration-
alization involved intense rationalization of the religious realm (weber 
1930), rationalization in malaysia during the British colonial period 
took place mainly in areas that were closely related to bureaucratic 
administration, education and public health.

In fact, there was an agreement between malay rulers and British 
colonialists that the latter would not interfere with the religious and 
cultural affairs of the malays but would leave them with the malay rul-
ers who were the political leaders of malaya prior to British coloniza-
tion (Khoo 1974). The consequence of this arrangement was a process 
of societal rationalization in malaysia that was distinctive from the 
west and underpinned chiefly by instrumental rationality, with tradi-
tional and religious values and beliefs largely remaining untouched, 
without concurrent rationalization, as all other areas of society under-
went intense instrumental rationalization (mohd Hazim 2007). 
However, given the force of instrumental rationalization in all other 
realms of society, it was unclear if religious and traditional prac-
tices and beliefs of the indigenous population could be upheld without 
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succumbing to the domination of instrumental rationalization, much 
like what has happened in the west. more importantly, with the intro-
duction of modern science by the British, substantive rationality 
located in religious and traditional beliefs would increasingly be chal-
lenged by modern science which served as an alternative “sacred can-
opy” and provided a comprehensive alternative worldview that could 
be substituted for a religious worldview (drori et al. 2003).

In other words, despite the non-interference policy in traditional 
and religious matters, the British colonial administration, through  
the introduction of modern science and the production of modern 
knowledge about malaya would, in effect, inevitability alter the under-
standing, values, and worldview of the indigenous population. The 
production of British colonial knowledge was part of the strategy of 
the management of native society to serve the interests of British colo-
nists. It at once provided colonial administrators with an ontological 
safety in an alien environment while informing them of the measures 
of imperial administration. The census, geographical survey, and the 
collection of a plethora of statistical data were efforts to organize, cat-
egorize, code, archive, disseminate, and eventually reproduce knowl-
edge about British colonies that served both to assure colonial 
administrators of the place they ruled and of the way to rule (Cohn 
1996). The constructed knowledge was then internalized by the indig-
enous population and permanently altered their way of understand-
ing, consciousness, and culture (Pannu 2009).

It is in this context that the issue of cultural authenticity, including 
knowledge formation, arises. To what extent modernization can be 
achieved with substantial input, and retention, of local and traditional 
knowledge and practice remains a central issue in many developing 
countries, including malaysia (mohd Hazim 2003). more significantly, 
without undergoing a process of cultural and religious rationalization 
like the west, there is not the process of accommodation in malaysia 
towards the encroachment of instrumental rationality on traditional 
and religious values as experienced by European societies (mohd 
Hazim 2007). The quest for Islamization in malaysia may then be con-
strued as a belated awakening and an effort to answer the challenge 
presented by the domination of instrumental rationality that comes 
with modernization.

Apart from being a process that constantly seeks to improve effi-
ciency, societal rationalization is also a process of differentiation.  
The non-interference policy on tradition and religion, as such, can be 
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perceived as part of the rationalization process where Islamic religion 
is being differentiated from politics, or in Shamsul’s word, the “dis-
embedding” of Islam from politics (Shamsul 2005). Through indirect 
rule, the British practically stripped traditional malay rulers of their 
political power and confined their rule to only matters pertaining to 
malay culture and Islamic religion. The British manoeuvre gave a result 
that was not entirely dissimilar to the separation of church and state in 
Europe. The strategy would lead to a response by malaysian leaders to 
re-embed Islam into politics after malaysia gained independence.

The colonial rule left behind major political, economic, financial, 
and social institutions, transforming malaysia from a feudal society to 
a modern society in the western form. However, there remained sig-
nificant differences between European and malaysian modernity.  
As argued by mohd Hazim (2007), there was no equivalent process  
of value rationalization in the west that has happened in malaysia. 
This leaves the contestation between science and religious interpreta-
tions of human destiny untouched and unresolved. while this pro-
vides the opportunity to define a distinctive, i.e. non-secular, form of 
modernity in malaysia, the shape and outcome of this distinctive form 
of malaysian modernity remains uncertain. more often than not, the 
effort to define a non-secular form of malaysian modernity is con-
strued as part of the larger worldwide muslim response to the rise and 
domination of the west that has its roots stretched further back in his-
tory and covering a wider range of societies.

Early Response to the Rise of Modern Science  
and Western Civilization

The introduction of modern medical knowledge, to malaya by British 
colonialists did not encounter significant opposition. In areas where 
religious and traditional sensitivities were involved, community lead-
ers or village ‘headmen’ were often enlisted to bridge the trust between 
the indigenous population and the modern medicine and medical 
practices introduced by the British (Chai 2008: 74–77). In addition, the 
circumscription of the power of traditional rulers to only Islamic reli-
gion and traditional malay culture left to the colonial administrators 
the full authority over the introduction of various modern institutions, 
one of which was modern science and technology. However, the 
encounter between modern science and traditional knowledge was not 
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without hesitation and reflection on the part of the intellectuals of the 
indigenous community. often, the debate is subsumed under the larger 
issue of modernization of which modern science is only one of its key 
components. Central to the debate of modernization is the issue of 
national identity: that is, to what extent can a country aspiring to  
modernize achieve this goal without sacrificing traditional values and 
identity, and/or without being westernized? In areas where western 
influence is perceived to have taken root, the call to purify indigenous 
culture through de-westernization is often heard (Syed muhammad 
naquib al-Attas 1978).

like other major non-western civilizations, how to respond to the 
rise of western civilization amid the stagnation, even decline, of 
Islamic civilization has been the pre-occupation of Islamic communi-
ties around the world since the modern era after the eighteenth cen-
tury. This prompted various Islamic reformist movements that seek 
through reflection and action to retain the glory of Islamic civilization 
(Azizan Baharuddin 1994). In malaysia, a key indigenous intellectual 
reaction to western influence happened in the early twentieth century 
when there were significant divisions between the traditional elite and 
a group of younger generation malays. This younger generation of 
malays, the Kaum Muda as they were called, were mainly trained and 
influenced by religious teachings in Egypt. In one of their earliest peri-
odicals, Al-Imam, they proposed a revamping of the education system 
to include the teaching of English and modern science, but at the same 
time stressed the return to the true teaching of Islam that purportedly 
was in line with the quest for modernity. They encouraged ijtihad 
(informed independent investigation) and rejected taklid buta (blind 
acceptance of intermediate authority). Inadvertently, their ideas chal-
lenged the traditional aristocrats and village religious leaders and their 
activities were not well-received by the authorities (Roff 1962). Their 
critical role was later superseded by the emerging categories of  
locally and overseas trained malays who were equally enthusiastic for 
ethnically-based malay nationalism (Roff 1967).

Crises of Modernity

After independence from the British, malaysia continues to undergo 
intense modernization and social change. This is reflected not only in 
the mushrooming of modern physical infrastructures and rising living 
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standards, but also in social and cultural dislocations similar to what 
durkheim (1984) characterized as social anomie. The emergence of 
child abuse, youth crime, drug addiction, and a display of “aimless-
ness” among the youth (Ariffin 1995), though it reflects very much our 
new conception of knowledge, deviance and illness (Foucault 1971), 
nevertheless points to a changing social reality that needs to be 
addressed in order to maintain social stability. Social ills aside and as a 
society modernizes, one cannot forget the specter of the iron cage 
envisaged by weber. The decline of meaning and substantive values 
provoked a response from religious institutions, since it is in religion 
that many of our social values are seated.

In fact, one of the key issues in contemporary malaysian society is 
the Islamic revivalism of the 1980s (nagata 1984, zainah Anwar 1987, 
muzaffar 1987, Hussin mutalib 1993). Today Islam has become an 
indispensable source of political legitimacy in malaysia, and both rul-
ing and opposition parties try to out-Islamize each other (liow 2004, 
Stark 2003). while the Islamic resurgence is partly inspired and 
encouraged by the Iranian revolution, its manifestation in malaysia is 
often perceived as a disguised class struggle, where religion is said to be 
used as a rallying point by disadvantaged social groups to express their 
discontent over their condition of marginalization (Kessler 1978). 
Amid the tide of globalization, Islamic resurgence in malaysia is 
also understood as a response to a crisis of identity in the face of inter-
ethnic competition and the homogenization effect of the process of 
globalization (nagata 1984, muzaffar 1987). In the 1990s, there was 
also a segment of malay intellectuals who earnestly engaged in the 
debate about the nature of scientific knowledge and sought to Islamize 
it. According to Abaza (2002), a key actor within this movement in 
both malaysia and Egypt, had close relationships to political leaders 
who sought to increase their Islamic credibility.

Apart from Islamic resurgence, there is also a call for a revival of 
malay tradition. This call comes mostly from the middle class malay 
who, while experiencing and enjoying the fruits of modernity, never-
theless are apprehensive of their waning cultural identity. According to 
Kessler (1992:144–7), the quest to preserve traditional culture in turn 
is tightly enmeshed with the need of the ‘new Economic Policy’ to 
define who the malay are. As a result, the yearning for tradition is said 
to be closely tied to economic considerations. In fact, the regeneration 
of tradition, such as the construction and display of elegant traditional 
malay houses at tourist spots, often overshadows the disturbing reality 
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of lower income citizens who continue to dwell in dilapidated tradi-
tional malay houses as the pace of modernization quickens (goh 
2001). The revival of tradition in a sense can be said to be more an 
“invention” in the face of rapid social change than a representation of 
a social and historical reality and ethnic identity (Hobsbawm and 
Ranger 1983).

The recent waves of Islamization in malaysia, however, cannot be 
conceived solely as a continuation of the Islamic reformist reaction to 
western progress in the late 18th and early 19th centuries. At the close 
of twentieth century, part of the socioeconomic and physical land-
scapes of malaysia had been transformed. In fact, by the end of twen-
tieth century, malaysia had achieved substantial economic and material 
developments and was perceived in some circles as the fifth members 
of the so-called “Asian Tigers”—a name denoting the four newly indus-
trialized countries: South Korea, Taiwan, Singapore, and Hong Kong—
in Asia (Jomo et al. 1995). In other words, the current spate of 
Islamization is occurring amid rapid industrialization and moderniza-
tion that has uplifted the standard of living for a substantial proportion 
of malaysians and is approaching western standards.

one key difference between current Islamic reformists and early 
twentieth century reformists lies in the attitude towards western 
modernity. unlike current reformists, the earlier reformists viewed the 
west as a model of development to be emulated. The more recent reac-
tion, however, has adopted a more critical view of western moderniza-
tion; the latter itself is undergoing internal critique by western 
intellectuals. Still, the call to Islamize is not a call to reject moderniza-
tion but a quest to reform the western form of modernization. In fact, 
the discourse on Islamization of knowledge does not shy away from 
the content of intellectual discourse in the west, and the call to Islamize 
scientific knowledge borrows readily the constructivist contention of 
scientific knowledge in the second half of the twentieth century.

There have been substantial analyses done on the Islamic revivalism 
in the second half of the twentieth century (nagata 1984, muzaffar 
1987, zainah Anwar 1987, Hussin mutalib 1993). most scholars under-
stand the recent waves of Islamization from the perspectives of politi-
cal economy and identity contests. while these views have a strong 
empirical basis they nevertheless do not address the importance of 
religion and tradition as perennial sources of meaning. The fact that 
religious interests cut across diverse social classes, among the rich and 
the poor, points to a different dimension that religion and tradition 
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may offer. It is here that weber’s theory of societal rationalization may 
shed some light on the process of Islamization in malaysia. According 
to weber, modernization goes hand in hand with secularization. The 
disenchantment of the world and the decline of substantive rationality 
will eventually give rise to the domination of instrumental rational-
ity. The disenchantment of the world causes the loss of purpose and 
meaning, or the “eclipse of the sacred” in industrial society (Acquaviva 
1979). Can we then conceive the resurgence or revivalism of religious 
interests in malaysia as a search for meaning in the face of rapid mod-
ernization and erosion of tradition as malaysian society undergoes the 
process of modernization and industrialization?

Scientific Knowledge as a Site of Re-enchantment

one area where the critique of western modernity manifests itself is in 
the discourse of modern science, especially in relation to the misuse of 
science and the abuse of reason (Horkheimer 1947, Bauman 1989). 
The constructivist critique of modern science adds to the distrust over 
the claim of scientific objectivity, and provides an opportunity for the 
reconstruction of scientific knowledge at different localities. This cou-
pled with the postcolonial discourse of nationalism in developing 
countries gives rise to the quest for indigenous or national identity in 
the realm of modern science that is distinct from the west. For instance, 
in India, the pursuit of “Hindu science” is earnest and contentious, and 
closely aligned with the postcolonial discourse of reclaiming national 
pride and identity (nanda 2003). In malaysia, there has also been an 
effort by a group of malay muslim intellectuals to engage in the debate 
of Islamization of scientific knowledge (mohd Hazim 2004).

The intensification of Islamization in the late twentieth century in 
malaysia was meant to construct a modernity that was distinct from 
the west and rooted in Islamic values. The content, tone and the urge 
for Islamic reform in the early and late twentieth century has signifi-
cantly different emphasis. The earlier call happened at a period of 
western rise and extolled the values of the modern west, while the 
late-century call cautions against westernization, especially the disap-
proval of western secularism. There are many reasons behind the res-
ervation toward a western model of modernization in the late twentieth 
century. one of the reasons is the lack of trust in the promotion of 
modernity by the west. The key to the disaffection of the west lies with 
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the lack of social and economic progress in many developing countries 
and Islamic societies in the twentieth century despite the adoption of 
the developmental model and aids of the west. In fact, some countries 
are said to be “under-developed” (Frank 1967) and remain subordi-
nated to the west (wallerstein 1974). The success of East Asian econo-
mies, however, gives hope that the emulation of western success in 
industrialization and modernization (Amsden 2001) remains feasible. 
The Japanese ability to blend western modernity with the preservation 
of traditional culture (Bellah 2003) has added to the belief in the com-
patibility between western development and Eastern culture. yet, res-
ervation still remains over the secular tendency of western modernity, 
and in muslim societies in general, the aspiration is to have a moder-
nity that brings about material success without sacrificing the sacred 
or in the words of Tibi (1995), semi-modernity rather than a full-
fledged western modernity.

In malaysia, the adoption of a western model of development by 
and large has been successful although the tension between a secular 
modernity and religious obligation remains, and continues to serve as 
a point of contention and possible innovation. As a society with Islam 
as one of its key identities, a major concern about modernization in a 
western mould is the rejection of the public role of religion, which in 
malaysia, if not addressed, will ultimately challenge the legitimacy of 
the Islamic identity of the nation. To confront and reform western 
modernity often means to tackle the secular outlook of western 
modernity. And the root of secularization is in the teaching of modern 
science that has over the last few centuries substituted a religious 
worldview with a scientific worldview which is equally comprehensive. 
To arrest the secular trend in the west often means to arrest the secular 
interpretation of modern scientific knowledge.

In a weberian interpretation, the exposition of modern science 
leads to an understanding of nature that is devoid of divine quality. 
nature operates solely on the basis of mechanical laws that do not 
require an immediate role of the divine. This also implies emptying 
meanings associated with divinity, especially in relation to the place 
and purpose of the human species in the universe. The anxiety over  
the loss of the sacred and its meaning is vivid in the critique of infor-
mation technology in Hairudin Harun’s Malay Cosmology in the Era of 
Information Technology (2001). Hairudin Harun’s critique is an exam-
ple in which the trepidation over the rise of the soulless “Turing man” 
is central. It is an attempt by the author to discern the epistemological 
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basis behind such a technology and its possible impact on the mental 
makeup of the malays. The main concern lies with the demise of tran-
scendental and religious belief such as the denial of spiritual existence 
in the modern conception of man.

In line with social constructivism, Hairudin Harun (2001) sug-
gests  that the design of information technology is closely shaped  
by human values and beliefs. Technology as a human creation is said  
to reflect more human mind than technical necessity. The advent of 
information  technology, as such, is only another manifestation of 
rationalist western culture. The creation of computer technology that 
is able to mimic the human mind and interact with human beings 
hence suggests a cosmology that perceives human beings as machines 
without spirits. They are merely mechanistic entities. It is clear that  
the author seeks to remind his readers that technological progress 
interferes not just with our physical existence but also our spiritual 
well-being.

The same concern is raised by daud and zain (1999). while the 
discourse in the Islamization of knowledge is partly contributed by  
the rise of the sociology of knowledge in the west, as evidenced by  
the authors’ constant reference to the “Kuhnian revolution,” the sociol-
ogy of knowledge possibly provides a channel to reflect upon a con-
cern that has long been seated in the psyche of the modern man. As a 
nation where religion plays an important role in everyday life, it is only 
natural that any hint of obsolescence of religion is disquieting. The 
concern over the decline of the sacred is not unique to muslim com-
munities. Indeed, in all three monotheistic religions, the central  
critique of the modern west by a section of followers, sometimes exag-
gerated as fundamentalists, is the decoupling of modern science from 
religion (mendelsohn 1993). In their view, nature is part of the crea-
tion of god, and as a result, it is difficult to conceive of a scientific 
understanding of nature which denies the existence of god. In fact, 
scientific interpretation should be guided by religious understanding, 
and scientific knowledge cannot be viewed as an independent branch 
of knowledge, which has no relation to knowledge of the divine.

Another response to the disenchantment of modern society can  
be seen in re-mystification. If we are to subject ourselves to weber’s 
thesis of societal rationalization, mystical practices should subside  
and eventually vanish. This, however, is not the case. In the case of 
malaysia, amid euphoric economic success, the practice of the occult 
remains prevalent, even among those who are at the upper echelon of 
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the political structure (malaysiakini, may 2, 2006, http://www 
.malaysiakini.com/news/50470). Hairudin Harun accords this phe-
nomenon to a search for spiritual meaning amid an increasingly 
rationalized society. It is a quest for a more “holistic” existence that 
fulfills both material and spiritual needs. The continuity of mysticism 
is certainly not unique to malaysia. An earlier study in Bali reveals the 
same phenomenon (Boon 1979), where the author comes to the same 
conclusion that the process of societal rationalization and moderniza-
tion had prompted efforts to re-enchant or re-mystify the world instead 
of demystification. In fact, this did not happen only in Islamic societies 
like malaysia, it occurred also in western societies. As argued by 
Tiryakian (1992), exoticism in the west is a form of “re-enchantment” 
and the quest for a collective consciousness, whether in the French 
Revolution or more recent social movements are different forms of 
“dedifferentiation.” Both forces of re-enchantment and dedifferentia-
tion are directed at the disenchanting tendency of modernity.

It is in this light that Islamic banking in malaysia is said to be an 
effort to “re-embed” religious values into the instrumentalized modern 
system of capitalism (Schrader 2000). There is no doubt that Islamic 
principles are more closely observed in Islamic banking. They are, in 
fact, said to have helped to mitigate the impact of the currency crisis in 
1997 due to their lesser involvement in high risk investment (Shamsul 
1999). However, doubts remain regarding whether the Islamic Bank is 
not the same as other commercial banks in terms of the practice of 
usury, which is prohibited by Islam (yaakob 2004). Although no inter-
est giving is involved, the Islamic Bank nevertheless shares its profits  
at a competitive rate that closely matches other commercial banks.  
As such, it is said to practice quasi-interest. Still, it attracts a substantial 
number of customers, muslims and non-muslims, and is a credible 
alternative to the more conventional commercial banking system. As a 
symbol of Islamic practice, it has certainly served the purpose of 
bestowing religious meaning upon the otherwise mechanistic system 
of capitalist economy.

The current quest for Islamic reform, as a result, must also be under-
stood as a reaction against the inadequacies of the project of moder-
nity in western societies. The quest for Islamization is not a mission to 
denounce modernity. Instead, it seeks to reap the fruit of modernity 
without repeating the perceived shortcomings of western seculariza-
tion. In this sense, it engages in the reflection of modernity much  
like the ongoing reflection occurring in the west (Fuller 2006: 153,  
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Ali Hassan 2006) except that the return of a larger public role of reli-
gion in society is less likely option in the west.

Dialogue with or a Challenge to Western Hegemony?

The discourse on the Islamization of knowledge is also used by certain 
muslim intellectuals as an avenue to challenge western hegemony. 
Rooted in this perception is the understanding that knowledge is con-
textual and not neutral, and dominant western knowledge, including 
modern scientific knowledge, is perceived to be engaging in “episte-
mological imperialism” (Sardar 1985: 85). The outcome is the suppres-
sion if not the elimination of non-western knowledge, which has led 
to the oppression of non-western societies. In order to regain an 
Islamic “way of life” in accordance with Islamic teaching, it is essential 
to Islamize western knowledge, which is regarded as secular knowl-
edge devoid of divine quality. As a result, “de-westernization” of knowl-
edge means the reintroduction of the divine into the corpus of modern 
knowledge, and achieves the Islamic dream of semi-modernity—a 
modernity that embraces the material success of the west yet rejects its 
secular tenet (Tibi 1995).

while the struggle to make Islamic identity distinct from western 
tradition is an overt objective of the Islamization of knowledge, the 
discourse has a greater relevance than merely being a reaction to 
western hegemony. As argued by Ali Hassan zaidi (2006), the project 
of the Islamization of knowledge may also be conceived as an effort to 
engage in a dialogue with western civilization. In this view, Islamization 
of knowledge is a response to the malaises of modernity (Taylor 1991), 
especially in relation to the loss of meaning due to the disenchantment 
of the world. Viewed in this light, the Islamization of knowledge is  
said to be an effort to address this particular dilemma of modernity 
and re-enchant the modern knowledge of science.

Conclusion

why is the attempt of cultural and religious interpretation possible in 
modern science? And what does it say about modern science? These 
questions lead us back to the earlier analysis of the nature of scientific 
knowledge—whether it is objective or it can be socially conditioned. 
Proponents of knowledge Islamization in malaysia hold the latter view, 
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that is, scientific knowledge is not entirely based on the external mate-
rial world but also the cultural interpretation of the material world. As 
a result, different religious and cultural traditions may arrive at a dif-
ferent interpretation and understanding of modern science. As there 
remain gaps in modern scientific knowledge, such as the continuous 
contention regarding the Theory of Evolution, there will always be 
room for non-scientific explanations of natural phenomena, although 
one may also remain an atheist, or agnostic. moreover, since modern 
science can only adjudicate true and false knowledge, but not right and 
wrong conduct, there will continue to be areas where scientific author-
ity ceases to function, and alternative authorities, such as religious 
authority, prevails. The lack of ultimate closure in modern science, 
both in terms of knowledge claims and moral judgment provides room 
for the re-enchantment of modern society despite the fact that incon-
clusiveness of knowledge is expected of, and is not necessarily an issue  
in, science.

A consequence of the openness of scientific knowledge—openness 
in terms of the lack of closure in many fresh as well as old theoretical 
debates—allows for the practice of modern science on different levels. 
At the practical level, knowledge of modern science continues to be 
deployed to build modern physical infrastructures in malaysia; on the 
other hand, one does not need to subscribe to the ‘Theory of Evolution’ 
without jeopardizing the practice of modern science in other areas. In 
other words, one can choose to delink from, or to stay in connection 
with, the divine while learning and practicing the same modern sci-
ence. The choice leads to different worldviews about the human place 
in the universe without the need to question the validity of majority 
aspects of modern science.

This allows for the pursuit of different modernities under the same 
cover of modern science. one way to look at this is to conceive moder-
nity, which is undergirded by modern science, as comprised of two 
dimensions—institutional and cultural (Tibi 1995: 3). Viewed in this 
framework, malaysia has adopted the institutional dimension of 
modernity wholeheartedly, but is still in the process of negotiating the 
cultural dimension. while playing catch-up to the west in the institu-
tional dimension of science, malaysia is also actively pursuing the cul-
tural dimension of modernity in the mould of Islam (Kessler 1994). 
The Islamization efforts, including Islamization of scientific knowl-
edge by a small number of malay muslim intellectuals, are examples of  
the endeavour to define a modernity that is institutionally similar but 
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culturally distinct from the west. It is indeed an attempt of knowledge 
and cultural innovation, the outcome of which remains to be seen.
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CHAPTER SIX

GEndER And IdEnTITy In A GlobAlIzEd WoRld

Patience Elabor-Idemudia

In the contemporary age of globalization necessitated by the ever-
increasing flows of people, goods, ideas, and images the blending of 
cultures and lifestyles has been enhanced leading in most instances to 
the formation of ‘hyphenated’ social and personal identities and com-
munities. The resulting freewheeling diasporic communities entail 
clear and unequivocal advantages to being able to operate in increas-
ingly knowledge-based but multiple cultural codes, traverse cultural 
spaces and identities in post-national citizenship (Suarez-orozco 
2001). Identity, thus, becomes the distinguishing feature characteriz-
ing individuals. Some of its features may be visible (e.g. gender, race, 
age, etc.), psychological (e.g. personality), social (e.g. class), social roles 
(e.g. parents, academic) or invisible (e.g. sexual orientation) (Mullaly 
2010:75). In this chapter, the visible characteristic of identity specifi-
cally gender identity is interrogated to explore the underlining shifts in 
perception as a result of globalization and heightened migration.

In view of the changing nature of culture over time and space, the 
chapter examines how globalization impacts our perception of gender 
identity and how knowledge about gender identity has been shaped by 
new ideologies, communication technologies, labor demands and the 
media. It is argued that while prior constructed gender roles continue 
to inform the perception of women and men in general, gender roles 
and identity have been reconstructed making traditional ideologies 
less apt in describing modern gender roles. For instance, contempo-
rary women are increasingly highly educated, are acquiring skills and 
knowledge needed to survive in a complex world; have gained large 
entrances into the labor force, and are migrating independently 
because of their roles as heads of households and care providers for 
their families.

The chapter interrogates the conditions in which particular ‘cul-
tures’, ‘identity’ or ‘knowledge’ about men and women have and con-
tinue to undergo constant negotiations, dissonant exchanges, and 



110 patience elabor-idemudia

operations of power that engrave particular differences and underwrite 
pedagogies on gender and identity in an increasingly knowledge-based 
societies.

Globalization, Transnationalism and Identity

As the process of globalization is characterized by mass mobilization 
and increases in migratory trends, transnationalism involving cross 
border activities has become one of the integral phenomenon impact-
ing people’s lives and identities. originally coined during the second 
half of the twentieth century by scholars working within the broader 
field of ‘International Economics’, to describe flows of capital and labor 
across national borders, transnationalism has come to be applied to 
the study of international migration and ethnic diaspora and found to 
be useful in exploring such issues as immigrant economic integration, 
identity, citizenship, and cultural retention. The term, and its usage, 
embraces a variety of multifaceted social relations that are both embed-
ded in and transcend two or more nation-states, cross-cutting socio-
political, territorial, and cultural borders.

There are those who conceive of transnationalism as something  
to celebrate, as an expression of subversive popular resistance from 
below (Guarnizo and Smith 1998) as depicted by the notion of cultural 
hybridity, multi-positional identities, and transnational businesses 
engaged in by ordinary people to escape domination by capital and the 
state. The fact remains, however, that transnationalism as a process 
affects power relations, constructions of cultural identity, economic 
interactions and more generally, social organization at the level of the 
locality. The enduring asymmetries of domination, inequalities, class 
conflicts and even unequal development in which transnational prac-
tices and processes are embedded, are often left unanalyzed. The spe-
cific case of gender identity, its construction and how the notion of 
diaspora is used as a theoretical concept to challenge its fixed under-
standings needs interrogating within the broader context of what is 
being called a knowledge society.

Identity is generally defined as involving a process organized around 
the concept of self, that is, the ideas and feelings we have about our-
selves that are derived from various sources (based on what Horton 
Cooley (1927) calls the looking-glass self. Under globalization, the 
concept of identity becomes subjected to multiple interpretations 
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resulting in significant shifts in its theorizing as people find themselves 
in multiple locations in their lifetime. Those who belong to different 
groups and spaces begin to define themselves in terms of multiple affil-
iations without necessarily placing their belongings in a hierarchical 
order (Fleras and Elliot 2008:348). Many authors such as Featherstone 
(1995), Jameson (1998), and Gergen (1991) claim that the notion of 
the ‘core of self ’ loses it significance, giving way to new definitions of 
identity that are conceptualized as fluid, incoherent, constantly in  
flux and changing. In the context of globalization, Henry and Tator 
(1991:99) see identity as “dynamic, historically situated and involving 
process that is always changing to fit moods or personality changes”.

This implies that identity can no more be fixed. This, thus, contra-
dicts the way it was perceived before the debates on globalization 
became widespread. Identity as a social construct has not only been 
made complex but the vagaries of globalization and the rise of knowl-
edge as the organizing principle of contemporary society. Indeed as 
emphasized by Hall (1999), because identities and expressions vary far 
more than the prescriptive roles to which we are presumably assigned, 
any attempt to problematize or analyze the dynamic nature of identity 
and its construct as gendered is fraught with potential difficulties.

The Social Construction of Gender Identity

The definition of gender identity is one of those instances in which we 
can best recognize the ambivalence of the process of individualization. 
on the one hand, to the extent that traditional characterizations of 
gender have been de-institutionalized, contemporary individuals 
enjoy more flexibility to develop individual ways of realizing gender 
identity. At the same time, however, it seems as if the traditional refer-
ences once available in the social sphere are now being replaced by 
references provided by the media. It must be noted that, at the indi-
vidual level, we find that neither social structure nor media-culture has 
the last word in matters of defining one’s identity. After all, human 
beings are not merely the result of the intersection of social structures; 
they have minds and bodies of their own. They also develop a variety 
of relationships whose impact on the definition of their identity does 
not simply derive either from social structure or media-culture.

Consequently, Gilbert (2008) defines gender identity as encompass-
ing a person’s internal psychological self-concept of being either male 
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or female or possibly a combination of both. Part of one’s gender iden-
tity involves the incorporation of roles that are arbitrarily imposed 
from without rather than developing from within. Its social construc-
tion is based on sex considered to be an important determinant of  
a system of attitudes, behaviours, and values that are distinctive for 
men and women—motivated by the production of social representa-
tions different from each other—from which a social stratification  
is put into place. This partly explains why women live at a disadvan-
tage in the face of men, that is to say, where men exercise their influ-
ence (or dominance) over women. Although, according to bourdieu 
(2001: 114),

the order of things is not a natural order that nothing can be done about 
as there exists instead a mental construction, a vision of the world where 
men satisfy their network of domination. A vision that women them-
selves and those victimized have assumed while unconsciously accepting 
their inferiority.

The formation of gender identity and specifically, female gender iden-
tity is an extremely complex entity and tends to engulf the totality of 
the personal and occupational lives of individuals. In most societies in 
the world, the accepted cultural perspective on gender identity views 
women and men as naturally and unequivocally defined categories. 
However, Kimmel (2011) sees women and men as distinct social 
groups constituted in concrete, historically changing and generally 
unequal social relationships. Gender identity is thus constituted by the 
product and the producer (Combs et al. 1979), the object and the sub-
ject (James 1946), the actor and the author (Herman et al. 1992), the ‘I’ 
and the ‘Me’ (Mead 1934). dominelli (2002) argues that fragmentation 
in identity creates various sets of binary oppositions that, in turn, sets 
up a ‘we-they’ division between and among those individuals not pos-
sessing the characteristics considered to be of value or desirable (e.g. 
affluence, maleness, whiteness) who become socially excluded and 
subjected to discrimination, marginalization and/or exploitation. This 
binary, by extension, encompasses contemporary debates about ideals 
and contradictions of academia, and knowledge capitalization (see 
dzisah, chapter thirteen, this volume), and the accompanying tensions 
and contradictions embedded in contemporary postsecondary expan-
sion and parallel emphasis on science, innovation and creativity (see 
Wotherspoon, chapter three, this volume).

Postmodernists see identity as fragmented and split between our 
conscious and unconscious selves and continually in the process of 
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being constructed due to the politicization of differences among vari-
ous characteristics that privilege the attributes of some groups at the 
expense of others. This is the case with gender identity whose discourse 
positions all people as either men or women—with the categories rela-
tional. Judith butler (1990), a leading post-structuralist argues that 
although many feminists reject the idea that ‘biology is destiny’, they 
have developed accounts of patriarchal culture that assume that mas-
culine and feminine gender identities are inevitable. She posits that 
gender is an act that is performatively constituted by the very ‘expres-
sions’ that are said to be its results. Gender, therefore, is “what you do” 
at particular times rather than a universal “who you are” (butler 
1990:25). It must be noted that gender identity formation entails a pro-
cess of learning about cultural norms, values and mores that always 
constitute a strain on the individual because they are operationally 
informed by stereotypes and assumptions that are often psychologi-
cally dysfunctional for the individual (Pleck 1981). As such, a key 
theme in gender identity is the way in which other differences (race, 
class, ethnicity, sexuality, age, and region) inform, shape and modify 
its definition.

Gender and Migration

Globalization and migration have become almost synonymous as con-
nections have become just a mouse click away, and over 170 million 
people are on the move at any time. Statistics reveal that more women 
are on the move today in search of work than ever before in view of 
on-going economic crisis, wars and unrest, unemployment, poverty, 
violence against women, and the need for economic survival. Women’s 
identities are thus changing although still dominantly constructed in 
terms of their familial and care-giving roles. This is because portion of 
the literature emphasizes the role of the household in decision-making 
processes that leads to female migration, but does not do so in the case 
of male migration—thus, disregarding or underestimating women’s 
personal agency, on the one hand, and the role of family and house-
hold on men’s migratory decisions, on the other. This has led to a dan-
gerous idealization, and even naturalization, of the family that tends to 
be portrayed as a harmonious and homogeneous unit where men and 
women naturally perform their socially assigned roles, and in the pro-
cess obscures the power imbalances and conflicts of interest that may 
underlie the decision-making dynamics.
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The term ‘feminization of migration’ has been adopted in describing 
women’s migratory trends since the 1990s and involves the fact that 
more women are migrating independently in search of jobs in addition 
to ‘family reunification’. Thus, while we continue to highlight the pri-
macy of knowledge in contemporary social organization, the fact 
remains, however, that a good number of the female migrants are of 
low socio-economic status, from racial and ethnic minorities and gen-
erally perceived as a people with limsited knowledge or inferior formal 
education (Elabor-Idemudia 2002, ng 1988). Even so, most of the 
women migrate in order to take up employment for the generation of 
much- needed income. deepening poverty is a major contributing fac-
tor informing the decision to migrate as government programs fall 
short in making a significant impact in reducing poverty. 

Additionally, the adverse impact of globalization and its attendant 
neoliberal economics has further impoverished the poor by favouring 
religious and cultural practices that perpetuate patriarchal structures 
and socio-economic dominance of women and children in the name of 
free enterprise. These factors push women to look for work outside 
their home communities, in urban areas and subsequently in interna-
tional settings where they end up doing the most available job—
domestic work.

The most notable feature of female migration is the extent to which 
it is founded upon the continued reproduction and exploitation of 
gender inequalities by global capitalism. For the most part, female 
labor migrants perform “women’s work” as nannies, maids and sex 
workers—the worst possible occupational niches in terms of remuner-
ation, working conditions, legal protections and social recognition. In 
this way, gender identity acts as a basic organizing principle of labor 
markets in destination countries, reproducing and reinforcing pre-
existing gender patterns that oppress women. It is not just that women 
perform these jobs, but women of particular race, class, ethnicity and/
or nationality do so. That is, gender cross-cuts with other forms of 
oppression to facilitate the economic exploitation of women migrants 
and their relegation to a servile (maids) and/or despised (sex workers) 
status. It has been argued that the state plays a major role in determin-
ing the patterns of international female migration as emigration poli-
cies treat men and women differently (oishi 2002). Some countries do 
not restrict male migration but do restrict and or even ban female 
migration. The regulatory frameworks of destination countries (and to 
a lesser extent, of source countries) also play an important role in 
channeling migration, not only by directly or indirectly promoting the 
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immigration of particular groups according to the requirements of 
their labour markets, but also through laws and policies that restrict 
labour mobility, deny or complicate migrant’s access to legal status, 
and restrict their access to basic social and labour rights.

Moreover, there tends to be a portrayal of migrant women as  
constantly self-sacrificing for the well-being of their families and their 
related idealization as reliable remitters, better managers of remit-
tances, more credit-worthy investors. This not only feeds on gendered 
construction of women, but leads to their instrumentalization by  
community development interventions that are often built around 
women’s role as remitters or as remittance managers (Un-InSTRAW 
2007). In this context, and given the conceptual and empirical com-
plexities involved in evaluating the gender impacts of migration,  
praising the empowerment potential of migration for women may  
turn out to be both unwarranted and premature. This is evidenced by 
the fact that where women are socially located in the society, with 
respect to gender, race, ethnicity and class profoundly influences their 
identities and experiences, opportunities and outcomes. For migrant 
women especially those of colour who are incredibly isolated in unfa-
miliar environments with no safe place or even home to go to, they 
confront loss of traditional support of extended family, friends, and 
advisers from their home countries of origin. This compounds their 
isolation, weighs heavily on them and increases their vulnerability to 
exploitation.

diverse studies using different measures and samples converge and 
confirm that racialized women of colour confront both systematic and 
systemic discrimination especially as migrant workers (Satzewich 
2000). not only do such women earn less, they often find themselves in 
occupations that are dangerous or unprotected. In my study of African 
migrant women in the netherlands, the women interviewed revealed 
their maltreatment by their employers who did not even make efforts 
to know their real names. Although exploitation as cheap sources of 
labour applies to men and women, it is only women who are deliber-
ately imported for gender-specific jobs pertaining to child-rearing, 
domestic labour and even the sex trade (Macklin 1999). As the dawn 
of knowledge society beckons, there is no real transformation in gen-
der division of labour, as female domestic migrants, together with sex-
trade workers, according to the United nations, continue to be the 
most widely exploited and abused of all migrant workers.

As already alluded to, during my research study of African migrant 
women in the netherlands in 2005 while on an International labour 
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organization (Ilo) research mission, I had the opportunity to meet, 
observe and hold interviews with 15 African immigrants in bijlmer, a 
community of over 50,000 African migrants in Amsterdam. The sub-
jects of the study were mostly West Africans from Ghana, nigeria, 
Sierra leone, and Cameroun with irregular statuses in the netherlands. 
The research aimed to determine the experiences of Africans who 
migrated independently or had been trafficked to Europe for ‘employ-
ment’ with the hope of ensuring the economic survival of family mem-
bers back home and, to explore how gender and irregular status 
mediated their experiences and integration, or lack thereof. The study 
revealed that the 15 irregular African migrants were between 18 to 35 
years old and with educational background ranging from high school 
to university degree holders. They were all of low-income family back-
ground and had experienced poverty ranging from mild to extreme as 
a result of extended periods of unemployment in their countries of 
origin.

In addition, they all had aged parents and siblings who were depend-
ent on them. Three men interviewed had wives and children back 
home and had lost their jobs for over a year before migrating illegally 
to the netherlands. All the fifteen migrants interviewed indicated that 
they were forced under prevailing conditions of poverty to leave their 
home countries with the belief that jobs awaited them in the 
netherlands. The women migrants said that they had been led by traf-
fickers to believe that they would work as domestics and childcare pro-
viders upon arrival in the Amsterdam but were instead sold into the 
sex trade industry at the end of their arduous journey. one of the 
respondents had this to say:

I was working as a receptionist in a local company where I met a man 
(one of the company’s clients) who told me that he had a recruitment 
agency for positions in the netherlands and that he could assist me in 
getting a job overseas. Considering that I was desperate for a better job 
to enable me meet with my family responsibilities, I accepted the man’s 
offer. He was very convincing as he provided me with relevant forms and 
invited me for an interview where I met several other young women 
seeking employment abroad. Five of us were recruited and “sponsored” 
with what turned out to be fake document to the netherland to discover 
that we had been trafficked. We were soon sold into the sex trade indus-
try where I “worked” for the man until I was interrogated by the law 
enforcement agents nine months after my arrival. Although I gave the 
bulk of my wages to my “employer”, I was still able to send some money 
home to my family for their subsistence (Respondent 1).
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The African migrants’ length of stay in the netherlands was found to 
range from three years for the longest and eight months for the short-
est. In terms of their experiences, they were all awaiting the outcomes 
of their trials (as they could either be deported or allowed to stay on 
humanitarian grounds, depending on their testimony against and 
arrest of their traffickers) and were living in fear of re-arrests and 
deportation. All the male migrants indicated that they had come legally 
to the netherlands but had overstayed their legal permit. They had 
applied for asylum but had been rejected.

As ‘illegal’ migrants, they revealed that were vulnerable to exploita-
tion as they constituted rejected asylum seekers among whom 26,000 
had already been evicted and deported from the asylum centres where 
they were initially housed. What was most revealing was their claim 
that the ‘illegal’ migrants from Eastern Europe were given the oppor-
tunity to relocate to other parts of Europe while most of the illegal 
African migrants were deported to their countries of origin. As indi-
cated by an interviewee,

the law enforcement agents treat us like criminals while treating our 
white counterparts with respect. They extend privileges like different 
curfew hours to the white illegal migrants and allow them more freedom 
of movements. We have to report to the police station or the social work-
ers everyday and we have not been able to find any decent work despite 
possessing temporary work permit. We are very broke and do not have 
money to purchase even the most basic requirement. but for the pastor 
who has been kind to us by supplying some of our needs, we would have 
gone crazy (Respondent 2).

Some of the illegal migrant who were awaiting the outcomes of their 
court cases under ‘b9’ immigration law received no government assis-
tance and could only find ‘black market jobs’ in the construction, 
transport or flower industries, sometimes for extremely low wages 
with no access to medical care in case of workplace accidents. Most of 
the interviewed migrants said that they lived under the hospitality of 
an African church clergy or church members.

The migrants also revealed that there were no special shelters for 
victims of trafficking in the netherlands. Shelters for battered women 
could each only accept two to three victims of trafficking due to lim-
ited resources. For men, the only shelters available were those for the 
homeless. The African community provided temporary shelter, coun-
seling and vocational training to African girls rescued from pimps. 
Eight apartments and one emergency centre set up through churches 
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and community efforts were operational in bijlmer. Finally, it was 
revealed that the community was working with various groups in 
Africa in planning to set up educational centres in lagos (nigeria) and 
Accra (Ghana) for those who wished to return.

The migrants’ narratives regarding their experiences on the ‘black 
market’ or under-the-table jobs were heart-wrenching. The male 
migrants spoke of their experiences of working in ‘black market jobs’ 
after being hired and taken to remote sites outside the city to grow 
flowers. They reported working for 12–14 hours daily without breaks 
for little or no pay and were offered a single room with only a chair and 
no bed to sleep on. The men took turns sleeping in sitting positions on 
the chair for three hours at a time. When one’s time was up, the next 
person would ask the occupant to vacate the chair for him to take his 
turn. There were no mattresses or sleeping mats offered and the floor 
of the room was too rugged to sleep on. They endured this uncomfort-
able situation for several weeks, until government raids put the employ-
ers out of business. The employers would then relocate and set up shop 
elsewhere with the process starting all over. Incomes generated from 
such jobs by the migrant workers were halved with a part remitted to 
countries of origin to meet the needs of dependent family members 
who were left behind. As to the reason why they did not voluntarily 
return to their home countries, the migrants indicated that they pre-
ferred to remain in Amsterdam to seek amnesty rather than return to 
nothing back home.

The highlighted case-study provides some indications that identity 
is a factor that mediates the experiences of the African migrants. 
Identity is taken to relate to the position that an individual may  
be embedded in, interpreted as belonging to and negotiated with  
(Hall 1990, Gergen 1991, Søndergaard 2005). For example, an Afri-
can woman in Amsterdam may negotiate transverse ways of making 
‘Africanness’, ‘blackness’, ‘citizenship’ and ‘nationality’. The different use 
of additive and transversal intersectionality constitutes a matter of 
operating within categories or identities. In view of the intersections of 
the various forms of illegal status of the immigrants, it is no wonder 
that the issue of identity and to some extent, gender and class are 
shrouded in grey areas. While the immigrants identified themselves  
as hybrids of countries of origin and destination, government offi-
cials perceive them differently as illegal aliens. With no clear sense of  
identity, the issue of belonging and integration becomes secondary. 
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The ingredients for developing a sense of belonging are missing for the 
immigrants in this study. Such ingredients include membership, rights 
and duties (as in the case of citizenship) or forms of identification with 
groups which the African migrants were not entitled because of their 
irregular status.

The fact that migrants captured as illegal by government agents are 
incarcerated and subsequently repatriated is indicative of a shift in 
government (dutch) policy from welfare state to a penal state (Schinkel 
2009). The materialistic base of the incarceration of the irregular 
migrants is the detention center and its superstructure is made up  
of procedures. Incarcerated immigrants await either repatriation or 
release from detentions into ‘illegality’ and the immediate risk of being 
reincarcerated. Their identity as irregular immigrants coupled with 
their race and gender resulted in their constant harassment by authori-
ties. The totality of their personhood was thus reduced to the instru-
mental label of illegal aliens who were constantly harassed and on the 
run from law enforcement agencies.

Conclusion: Stating the Obvious

Globalization has been shown to entail a universalistic trend and a 
time-space compression of lived experience that have permeating 
effects on building relationships between and among various locales.  
It is thus the leading factor contributing to the decentralizing and dis-
location of identities because mass communication (a characteristic of 
globalization) has exacerbated the pace of development of relation-
ships in various spheres of life with the individual becoming more 
involved in the process of mutuality of the world. Such an individual 
becomes submerged in a number of various dialogues and debates that 
expose him or her to the widest opinions and viewpoints that are 
mostly contradictory and reconcilable. This has a direct impact on the 
individual’s identity in the form of multiple sources of pervasive influ-
ence. With the increase in the number of groups originating from vari-
ous cultural background, carrying various values and articulating 
diverse norms, and possessing different abilities concerning decoding 
of the message one is trying to convey as a constructive part of his/her 
identity, identity becomes more vulnerable to the influence of external 
forces and more difficult to affirm.
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The position of nation-state or a region in such identity con-
struction  network especially gender identity becomes the dominant 
force shaping socio-economic outcomes, such as labour conditions 
(bonacich et al. 1994) or structure of inequality (Castells 1997, Sassen 
1999, 1990). The result is the formation of a ‘global culture’ due to the 
rapid growth of mass media penetration and cheap high-speed com-
munication that promotes homogenizing cultural construction of 
freely choosing, pleasure-seeking individual consumers around the 
globe. Castells (1997) and Gereffi (1994), for instance, argue that trans-
national corporations increasingly organize (their production within 
such a context) global commodity chains across a variety of social and 
institutional settings. The success of these chains rely heavily on the 
exploitation of women’s labour in view of their vulnerability due to 
poverty, their inferior status in the society, their limited power to nego-
tiate and their lack of alternative. Castells further posits that our world 
and our lives are being shaped by the conflicting trends of globaliza-
tion and identity. He sees hope in the primary opposition to the power 
of globalization that lies in “the widespread surge of powerful expres-
sions of collective identity that challenge globalization…on behalf of 
cultural singularity and people’s control over their lives and environ-
ment” (Castells 1997: 2).

Thus, far from being the fragile flower that globalization tramples, 
identity has potential in becoming synonymous with the upsurging 
‘power’ of local cultures that offer, albeit multi-form, disorganized and 
sometimes politically reactionary, ‘resistance’ to the centrifugal force 
of capitalist globalization. This more robust view of the ‘power of iden-
tity’ is one to which anyone surveying the dramatic rise of social move-
ments based around identity positions (gender, sexuality, religion, 
ethnicity, nationality) might easily subscribe. In that case, the impact 
of globalization consequently becomes more plausibly, a matter of the 
interplay of an institutional-technological impetus towards globality 
with counterpoised ‘localizing’ forces. Gender under globalization can 
thus be viewed as a system of both classification and identity and a 
structure of power relations. West and zimmerman (2008: 92) call 
gender a ‘managed property’ that is contrived with respect to how oth-
ers judge and respond to us in particular ways. Gender becomes per-
ceived as “something one does not something one has, a relationship 
not a thing and like all relationships, and something we are active in its 
construction” (West and zimmerman 2008: 92). They go on to say that 
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gender is the activity of managing situated conduct in light of norma-
tive conception of attitudes and activities appropriate for one’s sex cat-
egory” (West and zimmerman 2008:93). This was evident in the case 
study of African migrants presented in this chapter.

The social construction of men and women in gendered ways can  
be seen as impacting on their roles in their society. Findings from my 
case study indicate that the dualism in perception of feminine and 
masculine gender identities situate women as sex workers and domes-
tic servants and males as construction and factory workers. Although 
shifts have occurred in the traditional perception of gender from an 
achieved status constructed through psychological, cultural and social 
means to one that embodies “a complex of socially guided perceptual, 
interactional and micropolitical activities that cast particular pur-
suits as expressions of masculine and feminine ‘natures’ ” (West and 
zimmerman 2000:133), social inequality between women and men 
continues to persist. Masculine and feminine gender roles and status 
in global contexts are yet to experience major shifts in the way that 
they are perceived and valued. Such roles still tend to be essentialized, 
and viewed as fixed and never changing especially for women. Gender 
identity thus serves as a powerful ideological device that produces, 
reproduces and legitimizes choices and limits that are predicated on 
sex category.

The fact is that under globalization, women have become increas-
ingly significant as national and international migrants, with the com-
plex relationship between migration and human development 
operating in gender-differentiated ways. Even though we now live in 
an increasingly knowledge-based society, the modern individual is still 
confronted with the titanic task of defining his or her personal identity 
through the development of a more or less original lifestyle. This is  
also the case in considering the processes leading to the definition of 
gender and identity in a globalized world. Therefore, there is need  
for significant and valuable shifts in gender and identity construction 
in view of Judith butler’s (1990:25) claim that “there is not gender 
identity behind the expressions of gender…identity is performatively 
constituted by the very expressions that are said to be its results”. 
According to view, our “performances” are driven by discourses of 
power that shape the limits and possibilities of the construction of  
our identities (Ravelli and Weber 2010). Gender is but one of these 
performances.
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1 This chapter draws on our article “who influences whom? The transformation of 
University-Industry-government relations” that appeared in a special issue of Critical 
Sociology 36(4):491–501. The authors are grateful to Sage (the publisher) for permis-
sion to substantially revise the piece for inclusion in this book.

cHaPter Seven

tHe trIPle HelIx of Knowledge1

James dzisah and Henry etzkowitz

The process of globalization has created new challenges for many  
societies and induces contrasting emotions across varying domains.  
In fact, it is not only countries and societies that are confronted by the 
challenges of globalization, institutions of knowledge such as universi-
ties that were until recently seen as idyllic islands, have now become 
theatres within which the globalization battle is routinely fought. 
Beyond their constant supply of human capital, universities have 
become more integral to the permutations and calculations of global 
capitalism. It is, therefore, not surprising that the so-called ‘globaliza-
tion thesis,’ take pains to draw attention to the “instrumentalization of 
the university as it embraces market values and information technology” 
(delanty 2001a:150). The increasing awareness is derived from the 
realization that the dynamics and parameters of a knowledge-based 
society, operates according to a different set of matrix with a growing 
institutional role taking among knowledge producers (etzkowitz 
2008). In this operational theatre, productivity and competitiveness 
are said to be based on the constant production, mobilization and gen-
eration of both new and reconfigured knowledge (castells 1996).

However, since knowledge has always been implicated in the funda-
mental intricacies of daily social life (Znaniecki 1940), it is germane 
that contemporary alterations be placed within appropriate historical 
context. In feudal society, the lore of tradition, the taken for granted 
relationships of superiors and inferiors and the obligations owed to 
each other, was the most important knowledge. The inherent under-
standing derived from this early comprehension, particularly the per-
ceived independence of knowledge from the social order, to a degree 
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motivated some enlightenment thinkers to look for the necessary but 
intrinsic metaphysical codes, which they believed once decoded, 
would unshackle people from the manacles of tradition (delanty 
2001b:134). In line with this evolutionary foundation, the social organ-
ization of industrial society was theorized as rooted on the erudition of 
bureaucracy, the understanding of the basis of willingness to accept 
orders from above, and the capacity of management to give relevant 
instructions (weber 1947, etzkowitz and dzisah 2010).

In fact, in the spirit of the enlightenment, the emancipatory poten-
tial of knowledge, and the whole modernity project, was rooted in the 
idea that the power of knowledge resided in its capacity to offer a uni-
fying narrative. The hope was that through a new kind of politically-
motivated design, the core of a new society was not only possible but 
practically within reach (delanty 2001b). However, as detailed by Jean-
francois lyotard (1984), this meta-narrative is not only deceptive,  
but has itself been rendered irrelevant by the emerging postmodern 
turn. In spite of this, knowledge-laden terminologies—knowledge/ 
knowledgeable society (lane 1966, drucker 1969, Stehr 1994), post-
industrial society (touraine 1971, Bell 1973), and post-capitalist soci-
ety (drucker 1993)—have not only continue to dot the academic 
landscape, but serve to detail its centrality and constitutive parameters 
(Bell 1973, castells 1996, delanty 2001b, drucker 1993, florida 1995, 
nonaka 1991, nonaka and takeuchi 1995, Stehr 1994, Slaughter and 
leslie 1997). The realization is that economies around the world are 
increasingly becoming intertwined, necessitating a new form of rela-
tionship between economy, state and society (castells 2000).

consequently, we argue that there is an ongoing reconfiguration of 
organizational formats in different institutional spheres necessitated 
by the need to place knowledge at the core of economic activity. In the 
realm of the university, these nascent transformations are quicken-
ing the move from narrowly confined disciplinary interactions to an 
entrepreneurial dynamics derived from the permeability of institu-
tional boundaries. In a much broader context, the move is heralded by 
the dynamic investments in knowledge infrastructure and processes 
essential for innovation and growth. while these investments are criti-
cal in generating the necessary resources of the knowledge-based 
economy: knowledge, innovation and creativity, a sufficient policy 
niche capable of optimizing the interaction among university, industry 
and government as relatively independent, yet inter-dependent insti-
tutional spheres is indispensable.
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Institutional Transformations

There are several intimations and counsels within classical social  
science relating to institutional differentiation and the inherent struc-
tural imbalances between political and economic structures (Polanyi 
2001). By analyzing the separation of a capitalistic economy from the 
feudal social relations of medieval society, Karl Marx had laid the 
groundwork for a theory of differentiated social spheres (etzkowitz 
2008). recognizing the role of technology in the capitalist quest for 
appropriating production relations, Marx posited science as a source 
of the future economy, utilizing william Henry Perkins research on 
dyestuffs in england that was developed into an industry in germany 
(Marx 1973). for weber (1947), three independent dimensions— 
economics, politics and status-belief in the reality of social differences 
based on any criteria, co-exist in a relationship of mutual causation. 
Political power generates economic wealth and the ability to live off 
politics; while ideas may be translated into economic and political 
power (etzkowitz 2008, etzkowitz and dzisah 2010). ethical ideas 
associated with the calvinist discourse of ‘predestination’ was an ideo-
logical impetus that aided the material and institutional conditions of 
various kinds in providing the so-called ‘spirit of capitalism’ that in 
addition, to accumulation of technological forces unleashed the rapid 
development of economic activity in the west (weber 1958).

The issue of differentiation raised by Marx was taken up and  
developed from the systems theory standpoint by niklas luhmann 
(1982 and 1996), who argued that forms of differentiation deter-
mine the degree of complexity that a society can attain. However, mov-
ing beyond systems theorizing, organizational behaviour theorists 
focus on the relations of interactions within specific inter-organiza-
tional fields. This move enables them to capture the way and manner  
in which interactions between two organizations are affected by the 
network within which they find themselves (warren 1967, Simpson 
and gulley 1962). This analysis is derived from Karl Mannheim’s 
(1951) elaboration of the concept of ‘field structure’ as indicative of a 
situation  in which various parties interact in ways, which not only 
influence their mutual clout but often exceeding the borders of struc-
tured institutional and organizational channels. The ‘field’ idea was 
further explored by Pierre Bourdieu (1984 and 1990) in unraveling 
how power relations are employed and deployed in the ‘habitus’ of the 
academic ‘field’.
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In spite of the insightful theoretical and empirical excursions, much 
of the emphases in institutional theorizing have been on the con-
struction and convergent change processes (oliver 1992, Scott 2001). 
Institutional perspectives suggest that institutional logics defined the 
norms, values, and beliefs that structure the cognition of actors in 
organizations and provide a collective understanding of how strategic 
interests and decisions are formulated (friedland and alford 1991, 
diMaggio 1997, Jackall 1988). while attention has, in recent times, 
shifted to the consideration of the trend of deinstitutionalization—the 
processes by which institutions weaken and disappear (Scott 2001: 
182). This process can be placed within the broader context of insti-
tutional change since the “weakening and disappearance of one set  
of beliefs and practices is likely to be associated with the arrival of  
new beliefs and practices” (Scott 2001:184). consequently, three 
major  sources of demand on institutionalized norms or practices—
functional, political, and social sources—may invariably be tied to 
those originating from the perceived usefulness associated with insti-
tutionalized practices.

while these pressures are seen as related to broader environmental 
changes due to the intensified competition for resources (dacin et al. 
2002), a distinction is usually made in the institutional theory litera-
ture between old and new institutionalism. The old institutionalism 
denotes influence, coalitions, competing values, power and informal 
structures, while the new type is more concerned with legitimacy, the 
embeddedness of organizational fields, the centrality of classification, 
routines, scripts and scheme (Selznick 1948 and 1996, Powell and 
diMaggio 1991). The growing convergence is an indication that the 
dynamics of global transformations are stimulating firms of different 
capacities to rethink their competitiveness. research has shown that 
the intensification of actions consolidated in inter-organizational  
partnerships are impacting the formation of favourable environments 
necessary in sustaining companies (ghisi and Martinelli 2006). There 
are, of course, differences in the ways inter-institutional linkages are 
forged but in an increasingly knowledge-based society, institutions 
including many universities are connected by common issues revolv-
ing around innovation and sound financial competitiveness (ghisi and 
Martinelli 2006).

It is not surprising that within the last two decades there have been 
a remarkable increase in academic scholarship on university technol-
ogy transfer and its effects, both positive and negative (greenberg 
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2007, Siegel, waldman and link 2003; Thursby and Thursby 2002, 
washburn 2005). as a close observer describes it, “it is hard to point  
to a robust regional economy that is not in some sense anchored by  
a major research university or two” (Schmidt 2002: 26). However,  
university’s early foray into the economic sphere was based on spo-
radic requests from industry to serve the needs of existing companies. 
engineering schools reorganized themselves to serve the research 
needs of growing science-based electrical and chemical industries and 
to supply them with personnel (wise 1980). The institutional interac-
tions included cooperative programs that sent students to industry for 
part of their training, university professors undertaking research at the 
request of industry, and donations of money and equipment by indus-
trial firms to support engineering education (noble 1976). These inter-
actions, however, declined in the 1930s because of the depression, 
elevating foundations as important sources of sponsored research.

around similar time frame, however, new series of relationship for-
mats were being created at the Massachusetts Institute of technology 
(MIt), such as, the faculty-formed firm, an explicit role for the univer-
sity in shaping regional economic development, the interdisciplinary 
centre, and the invention of the venture capital firm (etzkowitz 2002). 
The older forms of university-industry connections involved payment 
for services rendered, whether it was received directly in the form of 
consultation fees or indirectly as endowment gifts. The new formats  
of university-industry relationships are built upon the development  
of scientific-research capabilities and the creation of a series of 
 boundary-spawning mechanisms like technology-transfer offices and 
spinoff firms. This institutional transformation is reflected in the 
enactment of the Bayh-dole act of 1980, which transferred ownership 
of intellectual property emanating from government-sponsored 
research to universities on the condition that they take steps to pro-
mote their utilization. Similar new legal frameworks followed in other 
countries, often supported by funding programs, to legitimate and fos-
ter the transformation of the university into a critical economic actor.

consequently, ccontemporary university-industry relations arose 
from two distinct sources and an emerging third hybrid stream: basic 
research interests funded by research councils and similar bodies, 
industrial projects for which academic input is solicited and in a crea-
tive fusion, and a joint formulation of research programs with conjoint 
basic and applied goals and multiple funding sources. Basic research 
increasingly takes place in research groups that function as  ‘quasi-firms’ 
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that have many of the attributes of a private corporation except for the 
profit motive (etzkowitz 2003). The university’s increasing involve-
ment in science, however, engendered a more organized approach  
to managing research and its practical consequences. for instance, 
when researchers at the University of toronto invented an insulin 
treatment for diabetes in 1922, the university found that it had to pat-
ent and license the technology in order to protect itself from poten-
tially unethical manufacturers (Bliss 2007).

In fact, as the university realizes the potential economic gains, early 
strains were lessened by generous leave policies followed by the devel-
opment of centres with translational research capabilities and training 
programs to sensitize researchers to intellectual property issues. while 
expectations of deleterious effects on research have been disconfirmed, 
critics are still wary (Mowery et al. 2004). In spite of this, the capitaliza-
tion of knowledge has replaced disinterestedness as a norm of science. 
This new norm has arisen from the practices of industrial science and 
the emergence of an entrepreneurial dynamic within the university. It 
stems also from the changes in the rules for disposition of intellectual 
property arising from government funded research and from direct 
industrial policies (etzkowitz 2002). as a result, the experimental rela-
tions initiated by the growing science-based electrical and chemical 
industries with universities to serve their research needs and to supply 
them with personnel (wise 1980), in the early nineteenth century, 
have now reached a transformative stage where we begin to see signifi-
cant institutional reconfiguration.

Universities and the Knowledge Economy

The global ‘knowledge-based’ economy emerged in the last years of  
the twentieth century (castells 2000:135) marking a break in  continuity 
with earlier periods (david and foray 2002). In the realm of produc-
tion and services, it is an economy that is based on “knowledge- 
intensive activities that contribute to an accelerated pace of techno-
logical and scientific advance as well as equally rapid obsolescence” 
(Powell and Snellman 2004:201). The nub of this transformation  
is traceable to the accelerating and often unprecedented speed, at 
which knowledge is created, accumulated and depreciated (david  
and foray 2002). The critical mechanism of a knowledge economy 
include a “greater reliance on intellectual capabilities rather than on 
physical inputs or natural resources, combined with efforts to integrate 
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improvements in every stage of the production process, from the r&d 
lab to the factory floor to the interface with customers” (Powell and 
Snellman 2004:201). Most of these changes are the results of the  
growing proportion of investments in the production and dissemina-
tion of knowledge and sustenance of the physical state of human capi-
tal (abramovitz and david 1996, david and foray 2002).

This development is not an isolated occurrence because in an 
increas ingly knowledge-based society, novel and diverse ‘innovators’ 
are appearing in unexpected situations, making users the unlikely  
origin ators and sources of innovation (von Hippel 1988). In the pro-
cess, non-traditional knowledge brokers have become more visible in 
the relentlessly evolving ‘epistemic community’ (Haas 1992). In fact, 
the growth of science-based technology, from the seventeenth century,  
intersecting with the emergence of independent institutional spheres 
in the eighteenth century founded a new dynamics of innovation. 
These two dimensions came together in the creation of the research 
University in the nineteenth century, incorporating experimental sci-
ence. The teaching laboratory was invented, scaling up the integration 
of research and teaching, including research with practical implica-
tions, as the university gained autonomy from other social spheres 
(rossiter 1975). These twin developments foretold the transition from 
a society based on vertical stratification in the pre-modern era to one 
increasingly based on horizontal relationships among inter-related 
institutional spheres (etzkowitz and dzisah 2010).

a parallel renovation along the lines of the changes that took place 
during the transition to industrial society where larger emphasis, in 
the production process was placed on achieving flexibility in manage-
ment, decentralization and networking of firms played a role. This has 
since emerged on the university scene as well. However, the conse-
quent decline of middle management ranks, assisted by the prolifera-
tion of information technology, superseded earlier analysis that failed 
to detect the effects of computerization (castells 2000, etzkowitz and 
dzisah 2010). The foundation of new health and computer technology 
related domains gave rise to a new ground for the legitimation of sci-
ence as the source of high technology until the late nineteenth century 
split between pure and applied science. This cultural divide is disap-
pearing under pressure from scarcity of resources and convergence, 
ushering in the need not only to address areas of fundamental science 
but to equally take steps to meet concerns about environmental sus-
tainability and robust economic growth (etzkowitz and dzisah 2010).
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The vertical hierarchies of the pre-industrial and industrial eras,  
the first based on tradition, the second on expertise, are gradually 
superseded in the transition from an industrial to a knowledge-based 
society (etzkowitz 2008). a new political economy of knowledge, is 
unfolding in which the often unequal relationship between university 
and industry is receding, giving the holder of knowledge, packaged in 
the form of intellectual property, significant say in setting the terms of 
its utilization. as david fasenfest (2010:484) incisively detailed, “we 
are on the doorstep of a new transformation in knowledge production 
through changes in funding, research and innovation”. Since the ori-
gins of modern science, scientists interwove research and practice with 
fundamental investigation and consultation largely without worry 
(Brown 1989). The late nineteenth century movement to create “pure 
science” in an Ivory tower university, propelled in the US by fears that 
private benefactors might influence the object of their donation and in 
germany by parallel concerns over state control, created an ideological 
divide between university and industry.

However, the increased relevance of science to future economic 
development means that funds for research must now be distributed  
to all areas of the country. all regions want a share of research fund-
ing  because they are now aware that it is the basis of future eco-
nomic growth. That is why the peer-review system breaks down with 
funding in the United States increasingly being made on other bases of 
direct congressional appropriations for research centres at local uni-
versities. These practical political considerations have been raised to 
an explicit policy level in europe where goals of achieving cohesion 
and rectifying regional imbalances are built into the european Union’s 
framework Programs for technological and economic development. 
In fact, the traditional legitimation for support of science still holds, 
the cultural justification of support for science as an end in itself, and 
the support for defense and health research remain a strong stimulus 
to research funding. The future legitimation of scientific research that 
will keep funding at a high level is that it is the basis of economic 
growth.

The idea that culture, including science, could be transformed into 
capital became apparent when it was seen to generate a stream of 
income. while some scientists, like Pasteur, expected their ideas to 
have industrial applications even though they were not personally 
interested in capturing financial rewards, it came as a surprise to oth-
ers to find out that their ideas had become the basis of entire indus-
tries. for example, sociologist robert K. Merton, who invented the 
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‘focus group’ interviewing technique during the 1940s, was astonished 
to learn, years later, that a research method that he had played a part  
in developing during world war II to analyze interaction among  
residents of a new york city housing project with different ethnic and 
racial backgrounds had become the basis of a multi-million dollar 
advertising and political industry during the post-war (etzkowitz and 
dzisah 2010). as a result, the renewed tendencies toward secrecy, 
which Merton acknowledged existed even in late seventeenth century 
has expanded into all segments of the university. There is the high 
probability that these normative changes would become normalized. 
as Merton pointed out “not alone in what Henry etzkowitz has 
described as ‘entrepreneurial science’ will, if extended and prolonged, 
introduce major change in the institutional and cognitive workings of 
science” (Merton 1996: 335-336).

The Academic Transition

The first academic revolution emerged through the introduction of 
science into the academy in the mid-nineteenth century. research 
conducted as part of the Phd training process spread throughout  
the university as the pre-eminent knowledge creation model. Useful 
knowledge was sometimes created as a by-product of research and this 
phenomenon has become increasingly important in recent decades 
with the decline of industrial society. The university moved from an 
ancillary to a primary social institution, with concomitant effects on 
industry and government. In fact, as functions shift from periphery to 
the core, organizational boundaries are being redrawn. for example, 
 university’s new role in socio-economic development was initially 
enacted by ancillary administrative offices but has gradually become 
internalized into faculty and student roles. as this process takes place 
new legitimating themes are created to justify and smooth the transi-
tion. for instance, it was argued that research enhanced rather than 
detracted from the traditional teaching mission of the university dur-
ing the first academic revolution. Scientific research, as late as the mid-
nineteenth century, either outside of or on the periphery of the 
university is now an essential part of the university’s core and one of 
the reasons for its very existence.

This repositioning of the university represents a major shift from its 
original medieval function as a preserver and transmitter of  knowledge 
rather than as an inventor of new knowledge. Since a knowledge-based 
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society is more complex and combines elements of prior production 
modes on a global scale (castells 1996), there arose the need for an 
independent yet interdependent institutional framework of university, 
industry and government linkages to model this global infrastructure. 
a triple helix regime typically begins as university, industry and gov-
ernment enter into a reciprocal relationship in which each attempts to 
enhance the performance of the other. Most of these initiatives take 
place at the regional level to address problems in industrial clusters, 
gaps in academic development and lack of governing authority. The 
first step usually involves collaboration among universities, firms and 
governments in a project to enhance a local cluster or create a science 
and technology hub. lack of fit between academic capabilities and firm 
needs is a typical issue in such arrangements. to address such prob-
lems each triple helix partner takes the role and the view of the other 
(etzkowitz 2008).

Unlike earlier forms of collaboration, the contemporary structure 
involves the participation of academic scientists in firm formation 
through the utilization of their academic research. The university takes 
on an entrepreneurial role, developing some business capacities even 
as firms increase their academic capabilities, including the ability to 
share knowledge with each other. In fact, the message of the triple helix 
model is not that universities become firms or governments become 
businesses but that each of the institutional actors adopts  elements, capa-
bilities and perspectives of the other while maintaining their primary 
roles and distinct identities. each institutional sphere is thus more likely 
to become a creative source of innovation and to support the  emergence 
of creativity that arises in other spirals. a reorganization of institu-
tional relationships from opposed starting points in statist and laissez 
faire societies takes place with differentiation as the primary process in 
the former and integration, in the latter (etzkowitz et al. 2007).

In the process, university-industry relations have been transformed 
from arms-length relationships between two distinct entities with dif-
ferent purposes to interaction among overlapping institutional spheres. 
government, at various levels, increasingly encourages university-
industry interactions in order to foster public economic goals such  
as job creation and economic growth, and culminating in the transfor-
ma tion of university-industry relations into university-industry- 
government relations, simply referred to as the ‘triple helix’ (etzkowitz 
and leydes dorff 1997). The norm of capitalization has been embedded 
in organizations such as technology transfer offices and the require-
ments of government granting programs to show broader impacts 
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from research. as a result, the ‘cogitization’ of capital is displacing ‘rule 
of thumb’ and other tacit methods of investment decision-making 
(etzkowitz 2002).

In reality, the methods and principles of organizing and producing 
knowledge have also changed. Professor Henry rowland of Johns 
Hopkins University, as President of the american association for the 
advancement of Science, posited a sphere of science that would be 
beyond the control of economic interests. If external interests inter-
vened in the university, it would harm the conduct of science. Therefore, 
it was best that even philanthropists keep hands off. when universities 
were a weak institutional sphere, an ivory tower model, emphasizing 
isolation and de-emphasizing practical concerns, served to protect 
academic freedom. The autonomy of science was strengthened by 
robert K. Merton’s (1973) theory of the normative structure of sci-
ence. This sociological theory of science as a self-organized and self-
regulating social process defended the free space of science against 
attack by nazi proponents of racialist ideas as science and from 
lysenko’s attempt to control biology in the former Soviet Union.

The independence of science was further strengthened by vannevar 
Bush’s (1945) Science: The Endless Frontier report as the supply of prac-
tical results from science during world war II constituted a de facto 
justification. of course, fears persist from an earlier era when universi-
ties were relatively weak secondary institutions, that too much institu-
tionalization of commercial activities at universities and political 
intervention may influence the scientists in the wrong way, for exam-
ple, redirecting attention from fundamental research. However, the 
epiphany experienced by basic researchers during the 2nd world war, 
that involvement with practical projects, in this case wartime weapons 
research, could lead to new theoretical insights, have become wide-
spread, leading in the post-war to the acceptance of government fund-
ing of research by the academic community. Indeed, such funding, 
feared before the war as inevitably leading to government domination 
of academia is now considered a bulwark against industrial control.  
as this takes place, there is a shift from single and double helices to 
university-industry government joint projects like the land grant uni-
versities in the US, the centres of excellence program in canada, the 
research schools program in Sweden, and the incubator movement in 
Brazil (etzkowitz and dzisah 2010).

conflicts of interest are part of this nascent transformation. as indi-
cated by the move from old to new institutionalism, conflicts of  
interest that were once central are now regarded as peripheral 
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(Scott  and Meyer 1991; Powell and diMaggio 1991). Indeed, georg 
Simmel  (1950) had long intimated that social triads provided more 
quality, dynamics and stability than other types of social relationships 
(Krackhardt 1999:184). This is because in a standard dyadic arrange-
ment, conflicts escalate, and positions may be hardened but the 
“appearance of the third party indicates a transition, conciliation, and 
abandonment of absolute contrast” (Simmel 1950:145). even if a third 
party does not act decisively in resolving a conflict between two par-
ties, the mere presence can ameliorate dissension. consequently, the 
emergence of conflict over missions is an indicator that transition from 
one academic mode of production to another is underway (etzkowitz 
2008). This transition is exemplified by Harvard college founded in 
1636 as a teaching college focused on liberal education in preparation 
for later professional training and careers. This academic type predom-
inated until the early nineteenth century.

while most of these schools have moved on, (like Harvard, yale and 
columbia) to become research Universities, the teaching college lives 
on as a recognized unit either within universities, like the college of 
the University of chicago, or as independent schools, such as, amherst, 
Bryn Mawr and Pomona colleges. nevertheless, even the smallest lib-
eral arts college has typically added graduate training in some special-
ized field of interest, like music at tiny Marlboro in vermont, making it 
difficult to find a pure type in practice. tightly focused engineering 
(polytechnic) schools on particular topics, west Point (military), and 
rensselear Polytechnic Institute (civil engineering-canals), founded 
from the early nineteenth century were the next innovation. again, 
most of these schools have also moved on to broader formats but west 
Point and its sister school; annapolis and air force academy remain 
tightly focused (etzkowitz and dzisah 2010). 

The next and related type is the “land grant” university, an early 
nineteenth century innovation. Beginning with the founding of the 
University of connecticut in 1816, the focus was initially on research 
in an agricultural experiment station, founded at the behest of ‘scien-
tific farmers’ to do research on their behalf. They next pressed for 
training for their children. to economize, the research unit and a col-
lege emphasizing practical topics were joined together, with the same 
persons as professors, responsible for both teaching and research. an 
interface group of agricultural extension officers undertook what we 
would now call technology transfer, operating according to an interac-
tive model, bringing the farmers problems to the researchers and 
translating the solutions back to the farmers (rossiter 1975). 
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This academic model was generalized to all states by the Morill  
act of 1861, the Bayh dole act of its era in taking a “bottom-up” inno-
vation and making it the basis of a national system (nevins 1962). 
MIt, founded in 1862 extended this model, unifying teaching and 
research on practical problems, to industry while adding additional 
elements: a focus on technologically oriented basic research, to infuse 
industry with new ideas; including liberal arts elements from the clas-
sical teaching college into the education of engineering students to 
give them a broader perspective, orienting them to higher manage-
ment leadership roles; and a focus on regional economic development 
(etzkowitz and dzisah 2010). Spin-off firms in the late nineteen  
and early twentieth century were an unexpected consequence of  
this model, especially when new research with practical outcomes did 
not fit existing firms, or led to development of instrumentation that 
could be marketed both to academia and industry, and organized con-
sulting practices that served a particular industry or industry in 
general.

Conclusion

a transformation in the scientific role reflected a change in the  
role of knowledge in the political economy. while experimental  
science provided the instrumentation that allowed ocean commerce to 
be carried on in a secure fashion, professional science and the discov-
eries  that were scaled up provided the basis for the chemical and  
dye industries. academic revolutions presage a broader social revolu-
tion, with increasing number of social structures, including the rise  
of think-tanks and consulting firms as adjuncts to government, but 
based on academic models. The functional differentiation of institu-
tions in the early modern era is being displaced by integration  
and hybridization of functions in the post-modern era. although 
this process originated from a different starting point among institu-
tional spheres, a converging, albeit, secular triple helix format is 
discernible.

triple helix regimes have enhanced ability to create new knowledge-
based enterprises. a knowledge-based strategy, utilizing information 
technology tools and bio-nanotechnology capabilities are capable of 
speeding up the rates of social change. as the university becomes ever 
more central to the innovation process, it complements the industrial 
enterprise as a source of new economic activity. government and 
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international agencies can promote the growth of entrepreneurial  
universities with a broad inter-disciplinary scope and mission, and 
support the birth of an entrepreneurial scientist who integrates knowl-
edge and innovation. Thus, rather than the university being subsumed 
by the economy and policy, new arrangements are put in place along-
side old formats in creating a complex interplay among organizations 
and roles with ensuing conflicts and confluences of interest. as the 
university takes on industrial roles, industry takes on some of the  
values of the university, sharing as well as protecting knowledge. 
governments assume a new role in innovation by encouraging univer-
sity-industry interactions of various kinds. 

as new institutional infrastructures, which combine inputs from 
diverse sources emerged as critical innovation actors, interactions 
based on ‘double helix’ arrangements require an independent arbiter  
along Simmelian triad formats, in this instance triple helix institu-
tional actors to solve problems and meet emerging needs. consequently, 
the institutional reconfiguration of organizational formats has, in the 
process, revealed the next great transformation as dependent upon an 
independent but interactive triple helix.
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CHAPTER EIGHT

CRossInG BoundARIEs: 
CREATInG, TRAnsfERRInG & usInG KnowlEdGE

Harley d. dickinson

working out methods for using scientific and technical knowledge 
in the cause of humanity is the great central problem of our time.

— Mott (1948) —

Creating, transferring and using knowledge for economic, political, 
and social purposes is a defining feature of contemporary societies. All 
human societies, of course, generate and use knowledge. Contemporary 
societies are distinguished in this regard by intentionally establishing 
specialized socio-technical knowledge systems designed for control-
ling nature and society. This characteristic warrants the label knowl-
edge societies and explains why knowledge societies are “…to an 
unprecedented degree the product of [their] own action” (Böehme and 
stehr 1986: 19). Knowledge societies, therefore, plan, develop, and 
manage socio-technical systems for creating, transferring, and using 
research knowledge and technology in manifold social and natural 
contexts (Holzner and Marx 1979: xix). Planning and managing dif-
ferentiated socio-technical knowledge systems is part of an ongoing 
process of societal rationalization and structural differentiation associ-
ated with modernization (Habermas 1970, Holzner and Marx 1979, 
Palmer and dunford 2002).

Human societies are complex and multifaceted (urry 2006).  
This is reflected in efforts to describe and explain recent develop-
ments  in contemporary societies. several theories have been pro-
posed for this task. Included, among these are post-industrial society 
(Touraine 1971, Bell 1973), post-modern society (lyotard 1984),  
post-capitalist society (drucker 1993), risk society (Beck 1992b), 
mode 2 society (nowotny, scott and Gibbons 2001), information soci-
ety (webster 2002), network society (Castells 1996, van dijk 1999), 
and, of course, knowledge society (Böehme and stehr 1986). Clearly, 
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there is no obvious consensus on how best to characterize the 
nature and  consequences of the changes taking place in contemporary 
societies. despite different perspectives and emphasis, however,  
much of this literature, in various ways, explores the transformation  
of contemporary societies relative to changes in the relationships 
between science and society and the consequences of these changes for 
both.

As mentioned above, the emerging society—whatever one calls  
it—brings forth new socio-technical systems for generating, trans-
ferring and using research knowledge.1 This occurs in both  
intra-organizational and inter-organizational, or societal, levels. Intra-
organizational knowledge systems generally focus on identifying, 
managing, and using both explicit and tacit knowledge that exists 
already within an organization—either in its processes and procedures 
or as possessed by individuals (Alavi and leidner 2001). This knowl-
edge management literature pays little attention to the transfer and use 
of externally produced research knowledge. Inter-organizational 
approaches focus primarily on the production, transfer and use of 
research knowledge and technology between autonomous organiza-
tions (weiss 1977). Both intra and inter-organizational knowledge sys-
tems have inherent within them new problems and potentials related 
to a variety of knowledge functions, including the production, organi-
zation, storage, transfer, retrieval, application, and evaluation of the 
effects of applying research knowledge.

In this chapter I focus on inter-organizational knowledge systems 
and particularly on networking across various boundaries as the chief 
procedure for addressing knowledge system functions (Castells 1996, 
Callon and law 1982, law and williams 1982). To begin I set the con-
text by briefly reviewing a selection of relevant literature on societal 
level transformation. next, I focus on several boundaries—knowledge, 
spatial-temporal and socio-political—that need to be managed for 
effective knowledge transfer, translation or transformation to take 
place. following this, I discuss boundary work and the role of bound-
ary objects in establishing integrated knowledge production and utili-
zation systems—a prerequisite for the transition to knowledge societies. 
The chapter ends with a brief conclusion.

1 I refer to these as knowledge systems for convenience.
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Knowledge and the New Society

In the period following world war II the most economically and tech-
nologically advanced societies, both capitalist and socialist, were 
undergoing profound structural and cultural changes (Richta et al. 
1969, Touraine 1971, Galbraith 1971, Bell 1973, Mandel 1975). noting 
this, social forecasters generally announced one of two things—either 
we were witnessing the birth of a new type of society, or we were enter-
ing a new phase of development of existing society. Touraine (1971) 
and Bell (1973), for example, both characterized the changes as indi-
cating the transition to a new post-industrial society. Mandel (1975), 
on the other hand, from a Marxist perspective, argued the observed 
changes indicated the full industrialization of capitalist societies and 
the arrival of late Capitalism, not a new post-industrial age.

In Touraine’s (1971: 3) view the post-industrial age heralded the 
emergence of what he termed programmed society. A concept that “…
most accurately indicates the nature of these societies’ inner workings 
and economic activity” (Touraine 1971: 3). In the post-industrial,  
programmed society production methods and economic organization 
were the epicenter of the new society. Moreover, in the programmed 
society economic productivity and growth depended “…much more 
directly than ever before on knowledge, and hence on the capacity of 
society to call forth creativity” (Touraine 1971: 5). This was accom-
plished, according to Touraine (1971: 5–6) by intentionally transform-
ing a wide range of social factors, including scientific and technical 
research, directly into forces of production. Thus, Touraine (1971) saw 
previously autonomous spheres of action being programmed to serve 
the needs of increased productivity and economic expansion. In this 
respect his view is similar to that of Galbraith (1971) who saw technol-
ogy driven planning and the displacement of traditional market mech-
anisms as the hallmark of advanced post-war economies. This 
especially was the case, according to Galbraith, in those sectors of the 
economy based on new technologies and workforces with specialized 
knowledge and skills.

Bell’s (1973) view was similar, however, he preferred to use the term 
post-industrial society because he felt it captured the interstitial char-
acter of societal development in the immediate post-war period, and 
because he felt it was preferable to a number of other possible  concepts, 
including knowledge society, information society, or professional  
society (Bell 1973: 37). But he too saw managed change and planned 
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innovation based on theoretical knowledge as defining features of the 
new society (Bell 1973: 12). Bell’s (1973) analysis of post-industrial 
society focused on the transformation of three structural aspects of 
industrial society; the social structure (comprising the economy, tech-
nology, and the occupational system), the polity, and culture. set 
within this analytical framework he identified five dimensions of post-
industrial society that distinguished it from industrial society: 1) the 
centrality of theoretical knowledge as the source of innovation and 
policy formation; 2) the creation of new “intellectual technologies”; 3) 
the change from a goods producing to service economy; 4) the pre-
eminence of the professional and technical class; and 5) the control of 
technology and technological assessment (Bell 1973: 12). for my pur-
poses, the first point is most relevant. Theoretical knowledge, accord-
ing to Bell (1973: 26), “…increasingly becomes the strategic resource, 
the axial principle” of post-industrial society, and the social institu-
tions most directly responsible for producing new knowledge, includ-
ing science and the universities, become its “axial institutions.”

Science-Society Relations in the New Society

These broad socio-historical developments are the context for, and 
focus of, a number of influential theories that focus more specifically 
on the changing nature of science-society relations and the conse-
quences of these for both society and science. Among the most well 
known of these are the theories of Post-normal science (Pns), Mode 
2 knowledge production, and the Triple Helix of science-industry- 
government relations.

The theory of Post-normal science (Pns) maintains that Kuhn’s 
model of the self referential stages of cognitive development of science 
is inadequate for understanding science-society relationships 
(funtowicz and Ravetz 1993: 740, Kuhn 1996). This is because a disci-
pline-based normal science is oriented towards solving theoretical 
puzzles raised by a dominant paradigm. This form of scientific knowl-
edge production is well designed to build up bodies of disciplinary 
knowledge, but it is less effective as a means of providing knowledge-
based solutions to contemporary social, economic and policy prob-
lems. solving, or at least contributing to the solution of these problems, 
however, is the task of a post-normal science standing at the “contested 
interfaces of science and policy” (Ravetz 2004: 3).

According to the theory of Pns the “creation and implementation  
of scientific knowledge in the public policy domain” (Hulme and 



 creating, transferring & using knowledge 149

Ravetz 2009) is the result of a social contract between science and the 
public that democratizes science. In democratized Pns the public has 
two main roles: first, to be involved with validating scientific truth 
claims through a process of “extended peer review”, and second, to 
participate in authorizing the use of scientific knowledge for formulat-
ing and implementing public policy (Hulme and Ravetz 2009). despite 
these radical changes to the validation procedures characteristic of 
normal science, proponents of post-normal science maintain its pro-
cesses of scientific knowledge production and validation is no different 
from those of normal science (Ravetz 2004: 3, Hulme and Ravetz 
2009). This curious claim, of course, is vigorously contested as can be 
seen in the discursive storm raging in the blogosphere over the nature 
and consequences of the post-normal science of climate change 
(Hulme and Ravetz 2009).

The theory of Mode 2 knowledge production and the related theory 
of Mode 2 society both identify “institutional transgression” as the 
dominant transformative force at work in contemporary societies. 
Institutional transgression results in “the boundaries between state, 
market, culture and science … becoming increasingly fuzzy” as “…the 
range of external factors that scientists must now take into account…
inexorably and exponentially” increases (nowotny, scott and Gibbons 
2001: 166). As a result, epistemological, institutional, and normative 
changes are occurring in the production and application of scientific 
knowledge (Gibbons et al. 1994: 2). specifically, Mode 2 knowledge 
production is transdisciplinary, socially distributed, organizationally 
heterogeneous, reflexive, socially accountable, and characterized by 
“quality assurance” criteria that are distinct from the peer review pro-
cedures used to assess the knowledge claims of normal Mode 1 science. 
In Mode 1 science the production of knowledge is primarily motivated 
by efforts to solve discipline-based problems, to contribute to the devel-
opment of disciplinary bodies of knowledge and methods, and it largely 
takes place in cognitive contexts, that is, in the minds of researchers.

The Triple Helix theory of industry-university-government rela-
tions addresses the commodification and capitalization of scientific 
knowledge, and the associated institutional and normative conver-
gence between academia, industry, and government (Etzkowitz 2001, 
2002, 2003, Etzkowitz and leydesdorff 2000). It identifies three general 
patterns of relationship between science, industry, and government.  
In the first, government, industry, and science are separate institutions 
with strong boundaries and limited interaction. The second is charac-
terized by institutional boundary crossing, integration and normative 
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convergence. In the third, the state encompasses both industry and  
science thereby eliminating institutional boundaries and directly man-
dating relationships between these spheres of social action (Etzkowitz 
and leydesdorff 1999: 138). The first pattern is historically dominant 
and characteristic of the institutional development of science in indus-
trial capitalist societies. since the second world war the second  
pattern is increasingly prevalent in western societies.

despite differences, these theories all identify the crossing and 
redraw ing of various boundaries as processes that are fundamentally 
changing both science and society. The boundaries being crossed 
include, but are not limited to, disciplinary boundaries as research 
increasingly takes place in interdisciplinary teams, knowledge, or epis-
temic, boundaries as new “quality assurance” criteria are introduced 
and applied, sectoral boundaries as it takes place in a variety of con-
texts of application, and socio-political boundaries as questions of 
interests raised by applying science and technology rise to prominence. 
Managing relations within and beyond these boundaries is an increas-
ing challenge.

Types of Boundaries

In this section I briefly discuss three boundaries relevant to my  
present purposes; knowledge (epistemic) boundaries, socio-political 
boundaries, and spatial-temporal boundaries. I also discuss the types 
of boundary work associated with each. I argue that effectively cross-
ing knowledge boundaries requires simultaneously crossing socio-
political boundaries of interests, and spatial-temporal boundaries.

Knowledge Boundaries

drawing on the work of early information theorists Carlile (2004) 
identifies three types of knowledge boundaries, namely, syntactic, 
semantic, and pragmatic. syntactic boundaries result from quantita-
tive differences in knowledge—as in the differences between expert 
and novice—relative to specialized domains of knowledge. semantic 
knowledge boundaries are qualitative in the sense that they result from 
differences between the vocabularies—that is lexicons—of distinct 
bodies of specialized knowledge. The notion of pragmatic knowl-
edge  boundaries is derived from the work of American pragmatists 
such as william James, John dewey and George Herbert Mead who 
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maintained that “…all knowledge was grounded in practical experi-
ence and communication” (Calhoun et al. 2007: 6). from this perspec-
tive, pragmatic knowledge boundaries are seen to reflect contextual 
differences in the identities, power, interests and preferences of those 
possessing different types of specialized knowledge (Carlile 2004).

Knowledge transfer is the key to managing syntactic boundaries 
(Carlile 2004). This occurs when those with more knowledge help 
those with less to acquire and master it. Various types of apprentice-
ship training, including professional training, provide examples of 
knowledge transfer defined in this way (lave and wenger 1991). The 
knowledge being transferred between experts and novices, of course, 
includes the semantics—that is, the interpretive frameworks and  
systems of meaning—definitive for a discipline/profession. Managing 
knowledge across semantic boundaries entails knowledge translation 
(Carlile 2004).

Knowledge translation involves communicating with the goal of 
establishing new, and common interpretive frameworks and mean-
ings, that is, a new and shared semantics (Carlile 2004). like knowl-
edge transfer, knowledge translation is a process of communicative 
action, the goal of which is mutual understanding and agreement on 
consequent courses of action within contexts delimited by commonly 
agreed upon horizons of relevance (Habermas 1984).

Pragmatic knowledge boundaries demarcate differences in the 
identities, power, motivations and interests of those who possess  
specialized knowledge. As such, and contrary to Carlile (2004), prag-
matic boundaries probably are not best understood as knowledge 
boundaries at all. Rather, what he refers to as pragmatic knowledge 
boundaries are recognition that knowledge is contextual, embedded, 
and intimately connected with the identities, interests and prefer-
ences of those who possess it. for these reasons, I suggest pragmatic 
boundaries are primarily socio-political boundaries that reflect  
heterogeneous interests, including an interest in protecting and ben-
efiting from the possession and use of specialized knowledge. It is for 
this reason that those who possess specialized knowledge often resist 
efforts to share it with others (Carlile 2004). These observations on 
what Carlile (2004) termed pragmatic knowledge boundaries point to 
the fact that there are other types of boundaries to knowledge transfer 
and translation rooted in the contextual and embedded nature of 
knowledge. spatial-temporal and socio-political boundaries are two 
of these.
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Spatial-Temporal Boundaries

Knowledge is socially constructed in concrete socio-political and  
spatial-temporal contexts. Time and space are often understood to be 
exclusively natural categories reflecting objective reality. space and 
time are also socio-cultural constructs, however, with significant expe-
riential effects and practical consequences (Beck 1992a, Thompson 
1982). Experiences of time and space vary and the spatial-temporal 
boundaries characteristic of earlier phases of modernity is transformed 
with significant socio-cultural consequences.

Beck’s notion of the Risk Society—what he also calls the second 
modernity—for example, posits that the deployment and use of mod-
ern science and technologies has altered both the predictability  
and manageability of the risks associated with its deployment and, 
consequently, socio-cultural concepts of time and space. In this regard, 
lash (1993: 3) points out that the early modern concept of insurability 
that is “based on assumptions of foreseeability, compensatability, and  
limitations of hazards in space and time” is being superseded by a 
socio-cultural principle of risk that involves learning to live in a less 
knowable and controllable world. He continues

the likes of Chernobyl and global warming were not foreseeable  
and their very scale makes them incompensatable. They transgress 
national  boundaries so they are not limitable in space. And they  
contaminate future generations, so they are not limitable in time (lash 
1993: 3).

while I am sure some would argue about the predictability of nuclear 
accidents and perhaps, even the predictability of global warming,  
the point about limitability of consequences, however, seems less 
contentious.

Clearly some modern technologies do transgress boundaries of 
space and time and reduce our ability to control the consequences 
associated with their deployment and use. others, however, can be 
seen to enhance control of time and space. new information and com-
munication technologies (ICTs), for example, combined with the 
internet and the world wide web (the web), have become important 
means of both breaching old and building new spatial and temporal 
boundaries. These technologies, combined with other communica-
tions media and new modes and systems of transportation, can be 
understood as decontextualizing technologies (McCarthy 1984) that 
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enable both the creation of new spatial-temporal boundaries and new 
forms of social interaction in a new technology mediated cyberspace 
(sterling 1992). Cyberspace is not a real space as we normally under-
stand it, of course, but it is a ‘place’ where real things happen with real 
consequences. sterling (1992) saw cyberspace as a new terrain, the  
latest globe spanning frontier where individuals are able to pioneer 
new identities, affiliations and interactions.

The Internet and the web also facilitate the historically unique, 
nearly instantaneous, sharing of unprecedented quantities and varie-
ties of information across both socio-political boundaries and the 
boundaries of time and space. Thus, the internet and the web, like 
other de-contextualizing communications techniques and technolo-
gies, such as writing, the printing press, radio and television, “…make 
it possible to free communication from narrow spatio-temporal limi-
tations and to employ it in multiple contexts” (McCarthy 1984: 406). 
Thus, the technology-enabled crossing of the boundaries of space and 
time inevitably creates new socio-political and epistemic frontiers of 
possibility and constraint.

The theory and practice of computer supported cooperative work 
(CsCw) illustrates this point. CsCw has been defined as the ways  
in which “collaborative activity can be supported by means of com-
puter systems” (Carstensen and schmidt 1999: 3). The CsCw matrix, 
introduced by Johansen (1988), arrays CsCw along two dimensions; 
spatially (work can be co-located or distributed), and temporally (work 
can be done synchronously or asynchronously). CsCw groupware 
enables the creation of new time and space boundaries within which 
new groups can cooperatively work. This capacity to work across spa-
tial and temporal boundaries is a prevalent feature of innovation 
networks.

Socio-Political Boundaries

Knowledge and interests are two interrelated dimensions of organized 
social life—neither exist outside socio-political and spatio-temporal 
contexts, although as we have just seen, these boundaries can be either 
real or virtual and, in both cases, they are highly malleable and elastic. 
It is also a sociological truism that knowledge and interests are irre-
ducibly heterogeneous in the sense that identities and interests are 
grounded in a variety of differences such as race, ethnicity, class, gen-
der, sexual orientation, generation, nationality, and so on. It is also true 
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that these identity differences entail diverse political, social, and eco-
nomic interests that are themselves in constant flux. Thus, difference 
and change are constant. This has contradictory consequences. on one 
hand, heterogeneity (i.e., difference) results in conflict, coercion, dom-
ination, submission, resistance, withdrawal, or any of a wide range  
of non-cooperative and non-collaborative relationships. on the other 
hand, difference is also an incubator for collaboration, cooperation, 
creativity, and innovation. In the context of innovation, the challenge 
is to mobilize and manage the diversity of specialized knowledge and 
interests to achieve cooperation and creativity instead of stagnation 
and strife.

Intentionally crossing and redefining boundaries is associated with 
new boundary spanning roles and institutions. Knowledge brokers 
increasingly facilitate a number of boundary crossing processes 
(boundary-work), including crossing socio-political boundaries by 
forging new relationships and networks, thereby defining and redefin-
ing the needs, interests and identities of collaborators. Appropriately 
[re]defining the needs and interests of affected parties to planned 
change and enrolling them as collaborators in innovation is necessary 
for achieving desired outcomes (Callon and law 1982, law and 
williams 1982, star and Griesemer 1989, Akrich, Callon and latour 
2002a, 2002b).

Boundary-Work & Boundary Objects

Boundary-work is a unity of destructive, constructive and transforma-
tive processes. It involves breaching and repairing existing boundaries 
and fabricating new ones. Both individual learning and intentional 
social and technical change (innovation) involve boundary-work along 
the epistemic, socio-political, spatio-temporal boundaries discussed 
above. The notion of boundary-work originally was introduced by 
Thomas Gieryn to describe how, and to explain why, epistemic bound-
aries were constructed between science and non-science. Gieryn 
(1983: 782) argued that successful boundary-work helps define  
and realize the interests of scientists by rhetorically characterizing 
them, and their methods, knowledge, and values, as well as the conse-
quences of their work, in positive terms while, at the same time, nega-
tively characterizing alternative ways of knowing promulgated by 
competitors.

Thus, the motive underpinning boundary-work is to establish and 
protect interests including social interests (e.g., status and respect), 
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economic interests (e.g., opportunities and rewards), and political 
interests (e.g., autonomy and authority). The styles and contents of the 
arguments used in the effort to achieve these outcomes vary depend-
ing on the interests and audiences being addressed. Gieryn (1983) 
shows, for example, that sometimes advocates for science emphasize 
its applied nature and practical value. At other times emphasis is placed 
on its contributions to more abstract goals such as refining the intel-
lect  and developing culture (MacCrae 1976: 41). seen in this way, 
boundary-work is an embedded, contingent and rhetorical2 process of  
communication intended to motivate its target audiences to desired 
action (Geertz 1973, Gieryn 1983, 1999, Mulkay 1995, Bloomfield and 
Vurdubakis 1995).

I agree in part with this analysis. Boundary-work is rhetorical in 
nature, but rhetoric is only one aspect of the art of persuasion. In this 
regard, rational argumentation based on challenging and defending 
truth, legitimacy and or truthfulness claims is at least as important  
as rhetoric (Habermas 1970, 1984, MacCrae 1976). This is because in 
contemporary use of the term, rhetoric need not have any relationship 
to truth, ethics or truthfulness. Indeed, rhetoric is often seen to be little 
more than self-serving lies and deception. It is for this reason that  
rhetoric and rhetoricians often are seen as prevaricating propagan-
dists  to be disbelieved and distrusted. If Gieryn’s characterization of  
boundary-work as rhetoric is correct then success is unlikely to be  
sustainable. Boundary-work must also be attentive to truth, legitimacy 
and truthfulness claims, perhaps especially when it involves science. 
Challenging and defending truth, legitimacy and truthfulness claims, 
however, is the task of rational argumentation, not rhetoric (Habermas 
1984). Therefore, rhetoric does not provide a comprehensive frame-
work for understanding boundary-work.

despite the limitation of his analytical approach, Gieryn’s case stud-
ies demonstrate two interrelated types of boundary-work, what I will 
call offensive and defensive. offensive boundary-work refers to the 
persuasive efforts of scientists “…to enlarge the material and symbolic 
resources” available to them. defensive boundary-work refers to efforts 
to “…defend professional autonomy” (Gieryn 1983: 782). from this 
perspective it is clear both offensive and defensive boundary-work are 
motivated by socio-political interests.

2 In classical thought the three rhetorical styles refer to appeals based on the char-
acter of the speaker (ethos); appeals based on logic and reason (logos); appeals based 
on emotion (pathos).
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A third type of boundary-work needs to be recognized. I call this 
transformative boundary-work. Transformative boundary-work pri-
marily is done at and across socio-political and epistemic boundaries. 
At epistemic boundaries it includes processes of knowledge transfer 
and translation and at socio-political boundaries it involves efforts to 
identify, redefine and harmonize heterogeneous interests. Identifying, 
redefining and harmonizing interests is another dimension and objec-
tive of the innovation process and a necessary dimension of effective 
knowledge translation and use (Callon and law 1982, law and 
williams 1982, Akrich, Callon and latour 2002a, 2002b). The com-
municative co-creation of boundary objects and intéressement devices 
are two aspects of boundary-work.

Boundary Objects & Intéressement

Innovation occurs in complex contexts involving various actors  
with heterogeneous interests (star and Griesemer 1989, Akrich,  
Callon and latour 2002a, 2002b). Consequently, successful innovation 
requires cooperative work across epistemic, socio-political and spatial-
temporal boundaries. Creating boundary objects and intéressement 
devises are essential elements of this boundary-work.

In their seminal study star and Griesemer (1989) introduced the 
concepts “boundary object” and “methods standardization” to describe 
and explain the translation of segregated (i.e., specialized) knowledge 
and its transformation into integrated knowledge in complex, socio-
political environments characterized by a variety of actors with mani-
fold interests. “Boundary objects” are defined by star and Griesemer 
(1989: 393)

as …scientific objects which both inhabit several intersecting social 
worlds … and satisfy the informational requirements of each of them. 
Boundary objects are objects which are both plastic enough to adapt to 
local needs and the constraints of the several parties employing them, yet 
robust enough to maintain a common identity across sites. They are 
weakly structured in common use, and become strongly structured in 
individual-site use. These objects may be abstract or concrete. They have 
different meanings in different social worlds but their structure is com-
mon enough to more than one world to make them recognizable, a 
means of translation. The creation and management of boundary objects 
is a key process in developing and maintaining coherence across inter-
secting social worlds (emphasis added).
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This is a very abstract definition. To help clarify the nature of bound-
ary  objects, star and Griesemer (1989) proposed a four element  
typology that included repositories, ideal types, coincident bounda-
ries, and standardized forms. This typology was not intended to be 
comprehensive.

working in an industrial as opposed to an academic context, Carlile 
and Rebentisch (2003) proposed an alternative, a three element typol-
ogy of boundary objects consisting of technical specialists (people), 
mutually acceptable methods, and sharable artifacts. Clearly, Carlile 
and Rebentisch (2003) are not of the view that boundary objects must 
be scientific objects. The “anything or anyone can be a boundary 
object” approach is shared by Grey (2003) who states on his blog that 
boundary objects “…can be a set of information, conversations, inter-
ests, rules, plans, contracts, or even persons” (Grey 2003). There obvi-
ously is no agreement on how to define boundary objects. There is 
more agreement on what functions they serve.

The function of boundary objects is to facilitate the crossing of epis-
temic, socio-political, and spatial temporal boundaries. Relative to 
epistemic boundaries, boundary objects facilitate translating knowl-
edge between multiple social worlds. Relative to socio-political bound-
aries the function of boundary objects is to maintain the autonomy of 
diverse collaborators while increasing communication and coopera-
tive interaction between them (star and Griesemer 1989: 404). Relative 
to spacial-temporal boundaries, boundary objects are a way to infor-
mationalize, disembody and decontextualize knowledge so that it is 
available for use across both time and space (urry 2003: 64). Various 
types of repositories are examples of this type of boundary object.

The role of cooperatively co-produced boundary objects in helping 
to serve the interests of those on different sides of socio-political 
boundaries is commented on by star and Griesemer (1989: 408): “As 
groups from different worlds work together, they create various sorts 
of boundary objects. The intersectional nature of the … shared work 
creates objects which inhabit multiple worlds simultaneously, and 
which must meet the demands of each one.” Thus, to be effective 
boundary objects must be co-produced (star and Griesemer 1989). 
The effectiveness of their co-production is increased by assigning 
responsibility for this function within the collaborating organizations 
in a network (Cash et al. 2003). The collaborative and facilitated co-
production of boundary objects is drawn upon by collaborators as they 
try to achieve mutual understanding and agreement (Cash et al. 2003). 
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In this way, boundary objects are a means of crossing and redrawing 
knowledge and other types of boundaries.

Interéssement is boundary-work at socio-political boundaries.  
It involves identifying one’s own interests, imputing interests to others 
and structuring and transforming these to enrol others in the realiza-
tion of one’s own interests (Callon and law 1982). Boundary objects 
facilitate intéressement. The identification and enrollment of allies 
(i.e., collaborators or partners) who support a course of action involves 
sharing specialized knowledge and developing common knowledge. 
Equally important, however, it also involves developing a mutual 
understanding of both shared and separate interests and an agreement 
on how best to realize both. The outcome of this “interest work” (Callon 
and law 1982: 621) is always uncertain but it is essential to innovation, 
that is, both developing new knowledge and applying it.

Akrich, Callon and latour (2002a: 205), for example, summarize 
the internal relationship between “interest work” and innovation: 
“Innovation is the art of interesting an increasing number of allies who 
will make you stronger and stronger.” They also note:

since the outcome of [innovation] depends on the alliances which it 
allows for and the interests which it mobilises, no criteria, no algorithm, 
can ensure success a priori. Rather than speak of the rationality of deci-
sions, we need to speak of the aggregation of interests which decisions 
are capable or incapable of producing (Akrich, Callon and latour 2002a: 
205).

This quotation clearly highlights the centrality and necessity of socio-
political boundary work (i.e., interest work) in the innovation process. 
Akrich et al.’s (2002a, 2002b) emphasis on socio-political interest work 
was presented as a corrective to a one-sided and inadequate “build it 
and they will come” scientific-technical approach to innovation. 
several factors determine the success or failure of innovation, includ-
ing an organization’s capacities to generate, diffuse, adopt, and adapt 
new knowledge and technology (Parent et al. 2007), but in the end, 
users have the final say: “The evaluation of the disadvantages and 
advantages of an innovation is entirely in the hands of the users: it 
depends on their expectations, their interests, on the problems which 
they raise” (Akrich et al. 2002a: 202). while this is true, those expecta-
tions and interests are not fixed.

Interest work and the creation of boundary objects is best under-
stood as a process whereby all the interested parties attempt to identify 
their own interests, attribute interests to others, and, in many cases, to 
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transform both in the effort to enroll allies for action (star and 
Griesemer 1989, Callon and law 1982). It is important that the inter-
ests of all partners are, and are seen to be, realized by this type of 
boundary-work. Initiating and managing this process is an increasing 
priority in the knowledge society. Innovation, like science, takes place 
primarily in loosely coupled networks of heterogeneous and autono-
mous partners. Command and control management practices cannot 
work in this context, nor do classical market mechanisms (Jones, 
Hesterly and Borgatti 1997). Thus, for the past couple of decades there 
has been a burgeoning literature on network management and net-
work governance.

dhaneraj and Parkhe (2006) provide a useful model of network 
management. They suggest the term “network orchestration” to 
describe the process of directing innovation in loosely coupled net-
works of self interested and autonomous organizations. Although it 
doesn’t appear as if they mean to suggest the process is surreptitious  
as is usually implied by the word orchestrate, they clearly see orches-
tration as something done by a “hub firm” in innovation networks: 
“we define network orchestration as the set of deliberate, purposeful 
actions undertaken by the hub firm as it seeks to create value (expand 
the pie) and extract value (gain a larger slice of the pie) from the net-
work” (dhaneraj and Parkhe 2006: 659). Thinking of it like this looses 
the insight that the boundary work required for successful innovation 
is an “n-way” process where presumably everyone involved is attempt-
ing to create and extract additional value. Rather than this being  
the prerogative of one leader, Cash et al. (2003: 8089) suggest that 
responsibility for these leadership functions should be distributed and 
embedded in either brokering organizations or in the organizations of 
network members with clear lines of authority and accountability:

Institutionalizing accountability of boundary managers to key actors on 
both sides of the knowledge-action boundary was crucial to building 
effective information flows. such dual accountability arrangements 
forced boundary managers to address the interests, concerns, and per-
spectives of actors on both sides of the boundary.

Thus, whether responsibility for boundary work and boundary man-
agement is taken on by a hub organization, a brokering organization, 
or by network members themselves it has to be planned to be effective 
(dhaneraj and Parkhe 2006). for Cash et al. (2003: 8088) it has to  
be planned and managed along three dimensions—communication, 
translation, and mediation.
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In this regard, effective communication is “active, iterative, and 
inclusive” (Cash et al. 2003: 8088). one-way, sporadic, or non- inclusive 
communication is either ineffective or even counterproductive for 
managing knowledge and socio-political boundaries. Translating spe-
cialized, experiential and contextualized knowledge is required so that 
network members can understand each other (i.e., cross syntactic and 
semantic boundaries) and reach mutual understanding and agreed  
to actions. Mediation, as used by Cash et al. (2003), refers to the inter-
est work required for managing socio-political boundaries. The effec-
tiveness of mediation, considered as an aspect of interest work, was 
found to be improved in their research “…by enhancing the legitimacy 
of the process through increasing transparency, bringing all perspec-
tives to the table, providing rules of conduct, and establishing criteria 
for decision making” (Cash et al. 2003: 8088).

dhaneraj and Parkhe (2006), taking a related approach identified 
knowledge mobility, innovation appropriability, and network stability 
as necessary for effectively managing boundaries in innovation net-
works. Knowledge mobility is similar to Cash et al.’s (2003: 660) notion 
of communication. It is defined as “the ease with which knowledge  
is shared, acquired, and deployed within the network” (dhaneraj and 
Parkhe 2006: 660). orchestrating a suitable “appropriability regime” 
entails interest work intended “to ensure equitable distribution of value 
and mitigate appropriability concerns by focusing on the following 
processes: trust, procedural justice, and joint asset ownership” 
(dhaneraj and Parkhe 2006: 663). loosely coupled networks are inher-
ently transient, impermanent and unstable, therefore, “…fostering a 
dynamic network stability” that “…aims for a nonnegative growth rate 
while allowing for entry and exit of network members” is important 
(dhaneraj and Parkhe 2006: 661). seen in this way, fostering network 
stability can be understood as additional dimensions of managing 
interests at socio-political boundaries.

Conclusion

It is widely accepted that in the context of post-industrial knowledge 
societies producing, transferring and using research knowledge and 
technology are interrelated processes that take place in loosely coupled 
networks of autonomous actors characterized by heterogeneous inter-
ests. The theories of Pns, Mode 2 knowledge production, and the 
Triple Helix of university, industry, government relations all address 
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the nature and consequences of these interrelationships. we also have 
seen that effective collaboration for this purpose requires a variety of 
individuals and groups to work across the multiple boundaries of space 
and time, socio-political interests, and diverse knowledges.

In this chapter I have emphasized that these boundaries can be dif-
ferentiated for analytical purposes, but actually they are inextricably 
intertwined such that changes to one effects changes to the others. 
Managing these boundaries for innovation is multidimensional and 
complex. The issue of managing multiple boundaries in loosely  coupled 
systems like innovation networks is a topic that requires more exami-
nation. In particular, approaches integrating both epistemic and socio-
political boundary work seem particularly timely and important.
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CHAPTER NINE

GovERNING INNovATIoN IN A KNowlEdGE SoCIETy

Peter w.B. Phillips

over the past generation the global economy has passed a critical 
threshold, transforming from a predominantly goods to services pro-
ducing and consuming economy. Scholars and policy makers have 
struggled to understand and respond to the fundamental shift to one 
based on services in the global innovation system and the related  
governance challenges. Goods industries are unambiguously easier to 
control as the related production and marketing systems are mostly 
tied to specific locations and generally exhibit decreasing returns, 
which makes governing them tractable. Services production, in con-
trast, is increasingly disconnected from any single location and in 
some instances offers increasing returns to scale, such that the activi-
ties often transcend the reach of any existing governors.

Ultimately, one question underlies much of the angst in this post-
industrial, knowledge-driven era dominated by globalization: who’s in 
control? Given the ethereal nature of knowledge, one often gets  
the impression that no one is really in control. As production and con-
sumption disengage from specific locations and into the ether and  
as more production and consumption are co-produced and co- 
consumed, it becomes harder to identify who is doing what when and 
where. Traditional systems that governed the industrial economy—
particularly the nation state and profit-optimizing commercial firms—
remain important, but are increasingly supported or undercut by new 
actors with new motivations and structures.

This chapter examines the fundamental challenges posed by the 
knowledge society, presents a conceptual framework for understand-
ing the scope of governance of the system and offers an assessment of 
some implications for our economy and society.

The Context

Any discussion about innovation is ultimately about change. Although 
the rate, scale and scope of the change will vary depending on whether 
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the technology involves small, iterative adjustments or poses large, 
transformative modifications, the challenge remains the same. 
Institutions need to respond and to adapt to the new circumstances. 
Although many institutions involved in governing a system are able to 
adapt to changing circumstances, inflexible institutions can block a 
change (for better or worse) or become increasingly irrelevant as new 
institutional pathways are developed to govern new circumstances. 
Existing institutions will end up either leading, following, or getting 
out of the way (either by design or by happenstance). The nature and 
process of making that fundamental choice about how to engage goes 
a long way to determining what, where, when, why, how and by whom 
new technologies are adapted, adopted and used, and whether that use 
generates social benefits. As darwin suggests, it is not the strength of a 
system but rather the flexibility and adaptability of the system that will 
determine its lasting influence. If a system is perennially unresponsive 
or blocks fundamentally sound and advantageous change, it will face 
competitive pressures, either from within—for instance, society or 
some key actors may demand action—or from without—often result-
ing from declining economic or political influence.

The debate about who is controlling the rate, scale and scope of 
change pervades much of public discourse today. discussions about 
the economy, our health and the environment, for example, are largely 
being driven or shaped by new opportunities or threats resulting from 
emerging technologies. As a result, analysis and discussion about the 
nature and scope of technological change is reaching ever increasing 
levels of hype, concern and angst.

The transcendent, expansive nature of transformative technological 
innovation poses some real challenges for governors. This is one of the 
more significant, identifiable underlying concerns about globalization. 
Increasing interconnectivity caused by transformative technologies is 
undercutting both our perceptions of and our capacity to isolate and 
specifically control new developments. Information technologies, 
combined with the many and varied advances in biological and mate-
rials processes, have linked previously disconnected parts of our world 
both physically and emotionally.

Although elite power relationships may be at the root of many of  
our systems, how they operate (that is, who has and uses power) has a 
major impact on the lot of the rest of us. our futures are linked to  
how transformative innovations are handled. Individual and national 
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welfare are a function of the long-term growth and development of our 
productive capacity. Both absolute and relative changes are important. 
In absolute terms, our ability to introduce new ways of doing things 
that either increases our socio-economic capacity or reduces the mate-
rial costs of our consumption will be the basis for our collective pros-
perity. one might reasonably argue that people living in oECd 
countries have (or should have) enough resources to live comfortably 
but the majority of the rest of the world’s population has very limited 
access to resources and suffers from the attendant risks and uncertain-
ties of inadequate food, shelter, clothing, medical care, public security 
and environmental safety. New technologies and new institutions offer 
some hope that they can attain a higher level of prosperity and security 
without having to undergo all of the trials and failures experienced by 
oECd countries.

Furthermore, oECd countries are recognizing that their long term 
security and quality of life may be linked to the plight of the underde-
veloped parts of the world. The global environment and public health 
have been shown to be great equalizers in recent years. Adverse weather 
and environmental change have punished both developed and devel-
oping countries in recent years and even though most of the new  
public health threats—such as AIdS, antibiotic resistant infections and 
various influenzas—have emerged from underdeveloped regions of 
the world they have had major economic and social impacts in many 
oECd nations.

Equally important for many is the fact that the relative ability of 
countries to benefit from new technological and productive opportu-
nities determines a state’s or society’s economic, social and political 
status in the world. Countries that effectively and efficiently generate, 
gestate and commercialize new technologies and innovations tend  
to accumulate more wealth and power in the long run. Across time, 
one can see that countries that fail to adapt to change tend to ossify and 
lose status and power. The emergence, zenith and decline of past 
empires (e.g. the Greek, Roman, Ming, British, French, Spanish, 
Portuguese and dutch) illustrate the opportunities and challenges  
of riding the waves of innovation. Each gained ascendancy through 
technological or institutional innovation and each ultimately failed to 
sustain dominance in the face of new, competing technological or 
organizational innovations. Currently, the member states of the oECd, 
led by the US, are arguably at a zenith (or at least local peak) of power 
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and influence. Their future will in part be determined by how they 
respond to change. If they fail to adapt, other nation states that do may 
catch up and surpass them in terms of capacity and power.

wright (2004:4) cautions us to remember that the ‘idea of material 
progress is a very recent one—significant only in the past three  
hundred years or so—coinciding closely with the rise of science and 
industry and the corresponding decline of traditional beliefs.’ Thus, 
our experience and understanding of change, especially our current 
exposure to overlapping, interlocking, inexorable technical, economic, 
social and cultural change, is a relatively recent circumstance. At the 
same time, many of the institutions we expect to govern the change 
process are products of an earlier and different period. It may be unre-
alistic to expect them to be able to respond easily or totally to the  
new pressures.

The Knowledge Society

The concept of a ‘knowledge society’ is one attempt to understand the 
fundamental economic and social transformation precipitated by the 
transition of the global economy into a knowledge and services-based 
system. Just as the earlier transformations from hunter-gatherer to 
agrarian societies and the agricultural and industrial revolutions were 
both precipitated by and contributed to new forms of governance,  
the transition into the knowledge society is challenging our systems of 
governance. Ironically, the industrial economy was waning even before 
it was fully diffused into the global economy. As early as the 1950s, 
services-generating employment and GdP contributed more than half 
of the activity in the economy in North America. By 2008, more than 
64 percent of the world economy was generated in services-producing 
industries, with only 32 percent contributed by industrial production 
and four percent from farming. while a few countries, such as China, 
continue to generate more than half of their national income through 
goods production (60 percent in 2008), most countries had passed that 
point. The two leading economic regions, the EU and US, generated  
71 percent and 79 percent respectively of their national income in 2008 
through services producing activities while India, a leading developing 
nation, produced 54 percent of its income from services (CIA 
Factbook).

This transformation from goods to services production has both 
coincided with and been driven by a corresponding information  
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revolution, where faster and cheaper communications, computation 
and data storage has generated a wave of new services and new 
demands. As far back as the 1930s, scholars have been writing about 
the role of information, knowledge, science and technology. The 
impact of those interrelated elements has been variously called the 
post-industrial society (Bell 1973), the service economy, the informa-
tion and communications technology (ICT) revolution, and, increas-
ingly the ‘knowledge society’ (Stehr 1984). UNESCo, in particular, has 
adopted the term ‘knowledge society’, or its variant, ‘knowledge socie-
ties’, within its institutional policies. Abdul Khan of UNESCo wrote 
‘the concept of “knowledge societies” includes a dimension of social, 
cultural, economical, political and institutional transformation, and a 
more pluralistic and developmental perspective’ (UNESCo 2003).

Strange (1992: 121), a key scholar who defined the nature of interna-
tional political economy, posited that the place to start analysis of what 
she called the knowledge structure is to ‘determine… what knowledge 
is discovered, how it is stored, and who communicates it by what 
means to whom and on what terms… Power and authority are con-
ferred on those occupying key decision-making positions in the 
knowledge structure.’ Knowledge displays mercury-like properties—
we can see it but it is hard to grab on to. The difficulty is that knowledge 
exhibits an array of dichotomies: it can be both explicit and implicit;  
it can be local or global; and it can be individual or collective (Jensen 
et al. 2004). This array of attributes means the functional space encom-
passed by the term is wide.

There have been various attempts through the millennia to parse  
the concept of knowledge into more tractable components. Aristotle, 
for example, offered three classes of knowledge: universal and theoreti-
cal knowledge; instrumental and practice-related knowledge; and nor-
mative, common sense-based knowledge. Alternatively, knowledge 
could be parsed based on its degree of codification and formalization 
(Polanyi 1962). Codified knowledge (similar to Aristotle’s universal 
and theoretical knowledge) is systematic and reproducible whereas 
tacit knowledge (those skills and corresponding understandings that 
defy articulation or codification and correspond to Aristotle’s instru-
mental and normative knowledge types) is considered intangible—
residing in individuals or communities. Knowledge could also be 
categorized based on its primary purpose: ‘propositional’ knowledge 
relates to natural regularities and phenomena (also called ‘knowledge 
what’); and ‘prescriptive’ knowledge consists of instructions that con-
stitute techniques or routines (or ‘knowledge how to’) (Mokyr 2002).
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There are at least four discernable types of knowledge: know-why, 
know-what, know-how and know-who (lundvall and Johnson 1994, 
oECd 1996, Malecki 1997). one might conclude that the four possi-
bilities emerge from combining the dyads of form (codified or tacit) 
and structure (whether residing in individuals or the collective). 
Know-why knowledge is codified and collective, know-what knowl-
edge is codified and individual, know-how is tacit and individual and 
know-who is tacit and collective.

Each type of knowledge has specific features (oECd 1996). ‘Know-
why’ refers to scientific knowledge of the principles and laws of nature, 
which for the most part is undertaken globally in publicly-funded uni-
versities and not-for-profit research institutes and is subsequently cod-
ified and published in academic or professional journals. ‘Know-what’ 
refers to knowledge about facts and techniques, which can usually be 
codified and transferred through the commercial marketplace. ‘Know-
how’ refers to the combination of intellectual, educational and physical 
dexterity, skills and analytical capacity to design a hypothesis-driven 
protocol with a set of expected outcomes, which involves the ability of 
scientists to effectively combine the know-why and know-what to 
innovate. This capacity is often learned through education and techni-
cal training and perfected by doing, which in part generates a degree of 
difficulty for the uninitiated and makes it more difficult to transfer to 
others and, hence, more difficult to codify. Finally, ‘know-who’, which 
involves information about ‘who knows what and who knows how to 
do what’ is becoming increasingly important (oECd 1996). As the 
breadth of knowledge required to innovate expands, it has become 
absolutely necessary to collaborate. In today’s context, know-who also 
requires knowledge of and access to private sector knowledge genera-
tors who at times may hold back the flow of crucial or enabling infor-
mation, expertise and knowledge. Know-who knowledge is seldom 
codified but accumulates often within an organization or, at times, in 
communities where there is a cluster of public and private entities that 
are all engaged in the same type of research and development, often 
exchange technologies, research materials and resources and pursue 
common staff training or cross-training opportunities.

This categorization of knowledge goes part way to addressing 
Strange’s challenge to find and focus on those who occupy key  
decision-making positions that determine what is discovered, how it is 
stored, and who communicates it by what means to whom and on what 
terms. In the first instance, the taxonomy reveals that there are both 
stocks and flows of knowledge, which would suggest that there will 
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need to be correspondingly different actors responsible for governing 
their different functions. Furthermore, no one type of individual or 
institution can or will control all of the knowledge and its uses. Rather, 
there will be an array of individuals, public agencies, private enter-
prises and collective structures that will govern different types of 
knowledge, each potentially using a different set of processes and seek-
ing a different set of objectives.

Knowledge—both the stocks and flows of new concepts and uses—
is particularly important as it is the foundation of innovation in the 
knowledge society. As with much of the literature about technology 
and the economy, Joseph Schumpeter (1934) is credited with the first 
economic definition of innovation. He defined innovation as the intro-
duction of a new good or a new quality of an existing good, a new 
method of production, the opening of a new market and the introduc-
tion of a new supply of inputs to a production system or a new organi-
zational structure in an industry. Two points are clear from this 
definition. First, it explicitly separates invention from innovation, 
arguing that ‘innovation is possible without anything we should iden-
tify as invention, and invention does not necessarily induce innova-
tion’ (Schumpeter 1939: 84). Second, Schumpeter is clearly talking 
about a process—‘introduction’—by which something new is initiated 
or adopted. Ruttan (2003) concurs, suggesting the concept of innova-
tion be extended to include the process by which new things emerge in 
science, technology and art. A variety of other researchers see creativ-
ity—defined as the production of novel and useful ideas in any 
domain—as the basis for innovation and so they define innovation as 
the successful implementation of creative ideas within an organization 
or social setting.

There is significant blurring of the lines between activities and 
actors, leading to difficulty in observing and assessing the efficacy of 
the differing modeling efforts. Some see innovation as fundamentally 
a firm or intra-firm event (e.g. Metcalfe 1995), others see innovation as 
an industrial event (e.g. Malbera and orsenigo 1990), a community 
event (e.g. Freeman 1987, lundvall 1992), a national event (e.g. Furman 
et al. 2002) or a collective event among a subset of specific institutions 
(e.g. Etzkowitz and leydesdorff 1995). Innovation can thus involve 
more than the narrow innovation systems, but can encompass a wide 
range of actors who are geographically disbursed around the world.

A number of alternative models have been offered to explain  
how innovation actually happens. Etzkowitz and leydesdorff (1995) 
characterize modern innovation systems as a triple helix of industry, 
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government and university engaged in a collective effort to generate 
new science and technology. Gibbons et al. (1994) offer a complemen-
tary model, starting with the types of knowledge generated rather  
than with the institutions developing them. They posit that two modes 
of knowledge generation now exist: Mode 1, which they call tradi-
tional knowledge, is generated within disciplinary, primarily cognitive, 
contexts and governed by stable hierarchies and peer systems; and 
Mode 2 knowledge is created in broader, ‘transdisciplinary’ social/ 
economic networks by diverse, heterogeneous communities involv-
ing transient ‘heterarchies’. They argue that Mode 2 knowledge tends  
to be more socially distributed knowledge production system and, 
hence, is both socially accountable and reflexive. This, they argue, 
makes Mode 2 knowledge a profound challenge to the traditional  
governing system because communication tends increasingly to take 
place across institutional boundaries and not only within established 
hierarchies.

Perri 6 (2001) suggests what we really are looking at are transforma-
tive technologies which represent fundamental changes. Transformative 
innovations are much more dynamic and expansive than technological 
iterations. This type of change involves disjointed, step adjustments in 
our productive and institutional capacity which displaces, destabilizes 
or overturns pre-existing systems. They are usually driven by new epis-
temologies, they offer significant complementarities (within and across 
sectors) and they tend to involve convergent, recombined or hybrid 
technologies. while they are often enthusiastically announced, they 
seldom remain under the control of any single sector, market or 
domain, as they tend to infiltrate and influence other activities over a 
long and variable timeline. The pervasive and expansive nature of 
transformative change creates uncertainty—it is seldom clear until 
well after a launch where, when, how, by whom and why the technol-
ogy will spread to other uses—which tends to generate significant 
debate and controversy (Phillips 2007).

This inevitably leads to major gaps in the regulatory architecture for 
new transformative technologies and their products both domestically 
and internationally. These gaps may range from the absence of a com-
mon vocabulary that can be used to describe the technology’s many 
facets, to customs classifications for the new goods created, to methods 
for assessing its risks and, ultimately, to methods of measuring its use 
value. Hence, in the period that follows the first commercial applica-
tion of a fundamentally new technology there will be considerable 
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national and international activity that attempts to complete the regu-
latory and governance architecture. As the architecture nears comple-
tion the major areas of disagreement become apparent. In the early 
period there may be considerable duplication of effort, jurisdictional 
confusion and conflicting outcomes as national and international 
organisations independently take the initiative to fill the void. There 
may also be private sector initiatives in international standard setting 
and trade facilitation (Phillips and Kerr 2000, Phillips 2007).

In the final analysis, the challenge of transformative technological 
change is not one of developing new information, knowledge, science 
or technology but a problem of organizing complex human relation-
ships (Amabile et al. 1996).

Governing

The challenge is to examine ruling systems at all levels of human activ-
ity—from the family to international organization. In that context, 
governance encompasses both the activities of governments, and the 
many other channels through which commands flow in the form of 
‘goals framed, directives issues, and policies pursued’ (Rosenau 1995: 
15). Thus, global regulation involves geographic, social, cultural, eco-
nomic and political processes that transcend boundaries. once disag-
gregated, global governing, as political scientist James Rosenau asserts, 
is ‘the sum of myriad—literally millions of—control mechanisms 
driven by different histories, goals, structures, and processes’ (Rosenau 
1995:16). In effect, we face new forms of distributed governing arrange-
ments based on a more diffuse pattern of power and a set of ‘meso-
systems’ (Paquet 2001). distributed governing ‘does not simply mean a 
process of dispersion of power toward localized decision making 
within each sector: it entails a dispersion of power over a wide variety 
of actors and groups’ (Paquet 2001:190). A seemingly infinite array of 
distributions of power evolves in response to pressures to adjust to 
rapid change. ‘The fabric of these new “worlds” is defined by the new 
dominant logic of subsidiarity in all dimensions: it welds together 
assets, skills and capabilities into complex temporary communities 
that are as much territories of the mind as anything that can be repre-
sented by a grid map’ (Paquet 2001:190).

during periods of slow, iterative change the underlying, embedded 
governing structures of modern economies are not easily discerned. 
But during periods of major disruptive change, their role and function 
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becomes clearer. The advent of knowledge-based economies has raised 
new concerns about who’s in charge of governing the economy. In the 
knowledge economy, the key asset is the ability to innovate—the facil-
ity to develop, adopt and adapt new ideas, products, and organizational 
structures by combining existing ideas, products and structures in new 
ways. Ultimately, this process involves the identification, assembly and 
use of disparate types of information and knowledge through a wide 
range of social governing systems. Political scientist lester Salamon 
(2002) suggests that finding the right tools to effectively govern in this 
environment will be difficult because these knowledge networks are 
plurifom (diverse), self-referential, asymmetrically interdependent 
and dynamic, and consequently do not share the same goals, operating 
styles, skills, worldviews, incentives and priorities.

Fundamentally, we are faced with a complex systems problem. There 
is no single approach to understanding the dimensions of the chal-
lenge of governing transformative technology. Economist Herbert 
Simon (2000:753) examined the concept of complexity in the context 
of regulation and similarly concluded that:

the interest in recent years of many sciences in complexity and complex 
systems has drawn attention to the fact that most of the complex systems 
seen in the world are nearly decomposable systems. They are arranged in 
levels, the elements at each lower level being subdivisions of the elements 
at the level above. Molecules are composed of atoms, atoms of electrons 
and nuclei, electrons and nuclei of elementary particles. Multicelled 
organisms are composed of organs, organs of tissues, tissues of cells… 
Near decomposability is a means of securing the benefits of coordination 
while holding down its costs by an appropriate division of labour among 
subunits… nearly decomposable systems will adapt to the changing 
environment and gain in fitness more rapidly than systems without this 
property.

Simon (2000: 750) argues that although Adam Smith’s invisible hand 
appears to secure coordination without obvious central planning,  
‘this invisibility of mutual dependence is deceptive. The usefulness  
of markets depends on a shared knowledge.’ He notes that price  
information is often supplemented with extra-transactional informa-
tion (such as quality reviews and product standards). As a result, we 
live in an organization economy, which exhibits a predominance  
of organizational over market activity (Simon 2000: 751). Given this,  
he posits that maintaining economic equilibrium cannot be left to  
the invisible hand of the market but rather requires government action 
(Simon 2000: 755). Albert Hirschman (1970), an institutional and 
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development economist posited that loyalty, exit and voice form the 
foundational trilogy of institutional economics. He particularly saw 
voice as fundamentally a political or collective process whereas exit 
and loyalty are part of the economic exchange system. No system could 
survive without all three.

Hence, markets, except in very narrow static analysis, cannot be 
viewed as independent of other governing processes. others have 
characterized the problem in the context of the underlying nature of 
goods or services: whether they are rivalrous or not; whether they can 
be made excludable; and whether voice is needed to deliver them 
(Mahoney 1992, Picciotti 1995). different balances of these factors will 
lead to different costs for searching, negotiating and enforcing transac-
tions through the marketplace. Particular institutions—the govern-
ment sector, the private sector, the participatory sector, and hybrids of 
these ‘pure’ types—tend to be best suited to govern particular types  
of transactions (Mahoney 1992, Picciotti 1995). Each domain repre-
sents different individuals, involves different incentives and is effective 
in producing goods or attributes with specific characteristics.

Political scientists who look at state-to-state relationships in the 
context of globalization have increasingly been forced to consider new 
repositories and wielders of power. The traditional state-to-state fram-
ing of governance is based on two types of power: relational and struc-
tural power. Relational power, conventionally described by realists,  
is the power of ‘A’ to get ‘B’ to do something they would not otherwise 
do while structural power is the capacity to shape and determine the 
structures of the global political economy within which others have to 
operate. The difference is that structural power is not overtly coercive; 
rather it is the ability to determine how relationships and transactions 
shall be managed. New power systems facilitate more effective and effi-
cient learning during times of rapid change—decentralized and flexi-
ble sub-routines are often based on ‘moral contracts’ and reciprocal 
obligations negotiated in the context of evolving partnerships.

This heterarchical system is a world without a pecking order. Instead, 
it displays ‘strange loops’ of authority, much like the game of paper, 
rock, scissors, where no one authority dominates in all circumstances, 
but rather dominates only under limited conditions (Paquet 2001). 
Economist Kenneth Boulding (1970) argues that human relationships 
can be classified as the compulsory, the contractual, and the familistic. 
The compulsory system involves threats (such as ‘you do something 
for me or I’ll do something nasty to you’) which fundamentally depend 
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on the credibility of the threat and the capability of the partners  
to effect their sides of the relationship. These types of arrangement 
could yield either zero-sum or negative-sum results. The contractual, 
exchange-based system involves voluntary bids, offers and contract-
ing, which generally yield positive-sum outcomes for both parties. The 
familistic, integrative system involves status relationships (where one 
does something because they are a subject, parishioner, student, 
child  ...). This yields three different methods of integration: coercive 
relations that distribute rights and obligations, led by the state; quid 
pro quo exchanges in the market governed by Marshallian supply and 
demand; and voluntary dealings, where cooperation, reciprocity and 
solidarity engage community and society (Paquet 2001). Boulding 
(1970:30) argues that society can be viewed as a triangle (his ‘social 
triangle’), where all organizations—including the state, the market and 
civil authorities—are built on one or a balance of the three relationship 
systems.

This comprehensive triad of institutions—governments or states, 
the market and social or familial organizations—form the basis for all 
governing systems (Boulding, 1970, Paquet 2001, Benacek 2005). Each 
specific institutional structure tends to be more effective at producing 
particular types of goods (Picciotto 1995). The government sector is 
best at producing public goods—low excludability makes privatization 
infeasible and low voice makes it difficult for the collective sector to 
organize. The private sector tends to dominate whenever property 
rights can be assigned to make rival goods excludable. Exclusion allows 
private firms to sell at least at the marginal cost of production. The 
participatory sector is best at governing common pool goods—such as 
marketing services. The collective group will usually have more infor-
mation that will enable them to more effectively manage the resource 
and capture the benefits.

depending on the dominance or balance of these factors, public 
state, private market or collective authorities may offer the most effec-
tive loci for governance. This balancing act, however, does not happen 
in a vacuum. Rather, these institutions compete at the local or regional, 
national and international level. There are: discrete local, regional, 
national and international state-based structures; local and global  
liberal economic markets; and an array of communal associations, 
clubs or social action groups that span the range from local to global. 
we have seen that a number of social processes are producing increas-
ingly greater complexity—competition and interdependence in the 
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economy and society creates new roles for actors to fill; actors are at 
times being encouraged to add new subsystems and large systems are 
made up of smaller simpler subroutines. These complex systems inevi-
tably involve variably coupled (from loosely to tightly), interdepend-
ent, multiple entities within a dense web of causal connections that is 
open to external events. The synergies within these open systems may 
both exhibit non-linear behaviors and generate synergies and feedback  
that stimulate learning. Canadian political scientist Thomas Homer-
dixon cautions us to avoid getting carried away with the sense of 
apparent chaos. He notes that although all human systems can exhibit 
some chaotic behavior,

unlike natural systems, humans can learn, so they can change their 
behavior to avoid chaos. Although it is true that many social systems are 
extraordinarily complex and non-linear, they are not wholly disorgan-
ized systems; rather, they exhibit at least partial self-organization 
(Homer-dixon 2001: 125).

The result is an ever changing pattern of new actors, playing new roles, 
often with less transparency of power, authority, accountability and 
responsibility.

It is important to keep in mind that in this relatively recent period  
of ‘progress’ we have done reasonably well. There are few glaring exam-
ples of significant, irreversible type I errors—that is, where we have 
either made errors of commission or have been unable to act to block, 
isolate and withdraw inherently unworthy or dangerous technologies 
once their adverse effects are known. In almost every case, new tech-
nologies have generated net social benefits, with the benefits far out-
weighing the costs. That is not to say that some technologies in some 
specific uses haven’t caused harm to some (either anticipated or unan-
ticipated) but, rather, is to say that those harms, though significant for 
individuals, have been relatively small and insignificant in the context 
of the use of the entire technology over time or space. More often one 
can point to circumstances where our inability to respond to a technol-
ogy or innovation has led to it being delayed or abandoned, triggering 
a type II error, with the concomitant opportunity cost of not acting.

Implications

our prevailing systems are challenged to remain efficient, effective and 
equitable in three significant ways. First, there is a serious question 
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about the nature of the governing challenge—too little or too much 
control can be equally damaging to transformative change. Second, 
there would appear to be a greater degree of path dependence slipping 
into our economies and societies. Although that offers real hope for 
some, it presents serious challenges for others. Third, in the post-
industrial, knowledge-based world we now live in, individuals and 
groups increasingly want, and probably need, to feel connected to the 
process of governing in ways that would have been unimaginable in 
past years.

First, it is unclear what the right amount of governance is. Rosenberg 
(1994) asserts that transformative technology requires the freedom to 
conduct experiments. Given the uncertainty about where, when and 
how new transformative technologies can be usefully adapted and 
adopted (and by extension our inability to identify who should be 
engaged), there is a fine balance between over-governing and under-
governing the space for transformative innovation. Novelty and diver-
sity, though honored in theory, are often looked on unfavourably or 
actively discouraged by those who hold power. There is a long history 
in most societies of the tyranny of the majority who benefit from leg-
acy systems. In the context of innovation, scholars suggest that toler-
ance of a much larger range of diversity may be vital to attracting, 
retaining or motivating creative and talented individuals (Florida 
2002).

Furthermore, regardless of any potential long term benefits of 
change, there are always likely to be more people and institutions that 
will prefer the status quo, because they value the certain, immediate or 
short-term gains more than the uncertain prospect of higher long-
term benefits. Mancur olson (1965) observed that it is hard to mobi-
lize people to act positively in their own self interest when the benefits 
are widely distributed—the problem of mobilizing people in support 
of long-term change is compounded because of our strong preference 
for short-term results and the corresponding challenge of actually 
identifying who might have a stake in any change.

In addition, there is significant intolerance in many quarters to 
either major success or catastrophic failures. As incomes and welfare 
have risen, we have not always become more satisfied and content. 
There is evidence that consumers and citizens are increasingly influ-
enced by their perceptions of their relative incomes and wealth rather 
than their absolute status. Extremes of wealth, though admired in the 
popular press and culture, elicit strong negative reactions from many 
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individuals, states and civil societies. This sense of injustice at times 
leads governments to rebalance outcomes by recovering ‘windfall’ 
gains through taxation, legislation or policy. Similarly, there is signifi-
cant unease in boardrooms, governments and civil authorities at losses 
sustained in the innovation process. As effort is increasingly networked 
in the inventive and gestation phases, more actors perceive they are 
acting as paymasters or partners in the process. There is a strong pref-
erence to win rather than lose. one result has been the rise of what  
one might characterize as a ‘three stooges’ syndrome, whereby actors 
who might individually have the capacity to work alone are willing to 
undertake risky or uncertain steps only with the support (real or per-
ceived) of partners (Phillips 2007).

Thus, there is an increasing tendency for collaboration for the sake 
of risk management and not simply for knowledge generation. This 
form of strategy may make sense from an individual organization’s 
perspective—as risks and losses are pooled and discounted while gains 
are often fully appropriated and counted by each partner—but involves 
significant costs. In many instances, an excess of layers of governing 
rules and structures is involved, with the corresponding loss of creative 
energy. Similarly, the emergence of transformative change has raised 
the perception of untenable losses resulting from the ‘gales of creative 
destruction.’ Although there may be some areas where the rate of capi-
tal investment and innovation are excessive, in most cases the concern 
is not that the investments are excessive but that the gains are distrib-
uted differently than any potential losses. Government monopolies 
and corporate oligopolies, in particular, are generally unenthusiastic 
about stranding capital that still has some economic value (such as 
schools in rural areas, medical equipment that is no longer cutting 
edge or existing versions of commercial products or services that may 
be useful but would be abandoned if new versions became available). 
By the same token, many citizens, consumers and civil authorities 
demand (if not practice) conservation of capital. one result is that gov-
ernments and public regulatory processes are under continuous threat 
of being ‘captured’ by firms, innovators or civil authorities seeking 
either to make more room for innovation or to clamp down on the 
innovation space.

If the resulting governing systems are at root complex, distributed 
and interconnected networks of institutions that control the creation, 
evaluation and commercialization of new technologies, then finding 
how to create space for innovation is challenging. As with any complex 
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system—with multiple levels of interdependent control, numerous 
subsystems and many subroutines involving a range of public, private 
and collective actors—there is a possibility that the system may gener-
ate small world effects, where small, discrete changes in any one part  
of the system may have little or no effect or, in some cases, may have 
profound, unanticipated consequences. Although policy-makers and 
industry could use this in a simplistic way to argue either that changes 
will have no effect or that any changes would be counterproductive, 
this approach does not need to lead to inaction. Rather, it should lead 
to a different approach to policy review and development. Thinking  
of governing as a complex system would suggest that reform should 
start first with an effort to determine the desired outcomes (including 
support for innovation, regulatory efficiency, distributional effects or 
ethical orientation) and then with an examination of the entire com-
plex system as it relates to the desired outcomes. This would in many 
cases bring in other regulatory and market mechanisms as potential 
approaches to realize the policy outcome.

one final challenge in governing is that most complex systems ulti-
mately face some diminishing returns. Although making a system 
more and more complex and interconnected may address problems  
as they arise, at some point the burden of maintaining such a system is 
likely to exceed any concurrent benefit. At that point, it often becomes 
more efficient, effective and equitable to discard the complex system 
and revert to some simpler form of governing (wright 2004: 92). 
Hence, governing systems have to be flexible enough to both expand 
into areas requiring external management and to retreat when subsidi-
ary capacity has caught up to the challenge.

Second, innovation and knowledge societies appear to exhibit  
a degree of path dependence that will shape our economies and socie-
ties. Neoclassical economic theory—involving the concepts of utility 
and profit optimization and david Ricardo’s theory of comparative 
advantage—leads to the inexorable conclusion that the geographic  
distribution of production and consumption will be relatively deter-
ministically defined. Theory posits that the working of the invisible 
hands of a multitude of optimizing actors and agents will align produc-
tion and trade, such that regions or countries will produce and export 
goods and services with factor intensities that reflect their underlying 
relative factor endowments and will correspondingly import goods 
and services that have factor intensities that do not align with their  
factor endowments.
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Hence, countries relatively endowed with land, will produce and 
export goods requiring relatively larger amounts of land (like food or 
forest products), those relatively endowed with labour will produce 
goods requiring relatively more workers than other factors (such as 
textiles) and those relatively endowed with capital will produce and 
export goods requiring intensive capital investments (such as advanced 
instrumentation and pharmaceuticals). Although production of a new 
technology, good or service might conceivably be undertaken in a 
country without the corresponding comparative advantage, the theory 
posits that the inexorable forces of the market would drive production 
towards the country with the appropriate factor endowments. In such 
a well-defined system, there is little role for the state (Irwin 1996). 
whatever it tries would only have a limited term impact if the neoclas-
sical theory holds.

Gilpin (2001) argues that several new theories of economic growth 
potentially create a new role for the state. The new theories of institu-
tional economics (e.g. Coase 1937; williamson, 1981), endogenous 
growth, (e.g. lucas, 1988, Romer 1990; Grossman and Helpman 1991) 
and strategic trade (e.g. Spencer and Brander 1983 and Krugman 1996) 
combine to suggest that there may be localized increasing returns to 
scale caused by localized external economies of scope. The innovation 
systems or clusters literature (e.g. lundvall 1992 and Porter 1990) 
makes an effort to examine what specific features of specific sectors  
or regions create this kind of geographic lock-in. Most, but not quite 
all, of this effort is directed to understanding the economic founda-
tions for the apparent path dependency and observed economic 
agglomeration in sectors such as fashion, culture, biotechnology, com-
puter programming, manufacturing and advanced instrumentation. 
Although there is undoubtedly economic agglomeration, it is not clear 
if it is a result of path dependency and, if there is any dependency, what 
causes it and whether it can be engineered or governed in a proactive 
way (david 1985, Arthur 1989).

one interpretation of the economic agglomerations seen around the 
world is that the nature of the innovation process generates strong 
localized, non-traded or location-specific externalities that attract 
highly innovative firms into clusters. Tacit know-how and know-who 
knowledge underpins much research and development related to 
transformative technologies and the innovation process often involves 
face-to-face interactions to function. Hence, those areas of innovation 
involving exploration, creativity and artifice tend to have a stronger 
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incentive to agglomerate. The economic approach assumes that these 
linkages and effects exist in absence of any particular institutional or 
governing system. But governing institutions are clearly one signifi-
cant variable that differs between sectors, technologies and regions. 
Some transformative technologies in specific areas are well served  
by comprehensive, enabling, flexible governing regimes, such that  
they are able to safely, expeditiously and economically develop and 
introduce a cascade of innovations. This often happens in economic 
agglomerations. others face disjointed, inconsistent, cumbersome and 
expensive governing regimes, with the result that any technological 
candidates are ill prepared to enter the market successfully.

The evolution of those governing systems is far more likely to exhibit 
path dependency than arms-length transactions, if for no other reason 
than that most institutions are, by definition, a product of historical 
factors and tend to be located wholly or at least predominantly within 
a defined region or community (North 1991). Governments by defini-
tion are located in the region that elects and funds them, the vast major-
ity of firms are locally-based (even most large multinational enterprises 
have a majority of their value added, markets and management in their 
country of origin) and the vast majority of interests and values-based 
civil authorities are primarily located or connected to a well delineated, 
geographically connected group of active supporters, adherents and 
members (Anon 2006). Hence, location still does matter, especially for 
institutions that claim a role in governing technological change.

This point has not gone unnoticed by others. There has been sig-
nificant empirical research in recent years as people have attempted 
to  determine the scope and impact of the relationship between the 
nature of governing systems and various economic outcomes. A range 
of empirical studies have been done: some have looked at correlations 
between social capital, state governing and economic outcomes 
(Putnam et al. 1993, Putnam 2000); some have looked at the relation-
ship between government efficiency (such as corruption, rule of law, 
macroeconomic policies and trade policy orientation) and growth 
(world Bank 1997); and others have tested whether democracy is a 
determinant of growth (Helliwell 1994). Ultimately, path dependency 
will vary depending on the nature of the event being governed and 
who takes the lead. If the event fits in one of the pure domains where 
goods are unambiguously public, private or collective, then there may 
not be much path dependence. The competition between different 
institutions would drive the system towards the optimal public, private 
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or collective institutional system. But if a transformative technology 
involves a good that fits in a hybrid world (where goods exhibit a mix 
of public, private and collective elements, including rivalry, excludabil-
ity and voice), then which institution begins will matter a lot. which 
governing structure takes the lead will in the end determine where 
decisions are made and in whose interest those decisions are made. 
These choices may ultimately determine the future of any transforma-
tive change (Phillips 2007).

Third, all governing systems, but especially distributed, nested  
systems of subroutines, involve hierarchies and these hierarchies inevi-
tably create concerns about accountability (Rhodes 1995). As we 
become familiar with hierarchies, we tend to become more comforta-
ble with their operation. But when faced with transformative change, 
governing systems are inevitably going to need to adapt and adopt new 
subroutines and new relationships to manage emerging risks and 
opportunities. This adaptation process raises three specific challenges: 
new structures inevitably require new management skills in govern-
ments and elsewhere that often are not fully identified or codified  
in training systems; new structures usually face questions about their 
accountability; and institutions that aspire to govern on behalf of oth-
ers, whether old or new, are increasingly challenged to demonstrate 
their legitimacy (Salamon 2002). Any governing system needs to meet 
the prevailing standards of good governance, which involves standards 
of accountability, responsibility and transparency, what Black (2002) 
has called the ‘ART’ of governing.

There is extensive debate and analysis of how ART can be achieved. 
Although most states have moved to representative forms of govern-
ment, where those chosen to lead and govern reflect the general  
interests of those they represent but use their own judgment to make 
decisions, many forms of delegated governing structures continue  
in the epistemic communities and industry associations. The ART of 
governing differs in each circumstance.

In representative systems operating in most nation-state gov-
ernments and in many values-based civil authorities, there is often 
only a weak link between specific interests of the governed and deci-
sions of the governors. In those circumstances, accountability is sus-
tained by a balance of customs, rules and conventions that allow for 
open, transparent governing processes, procedural links between deci-
sions, outcomes and decision makers and periodic opportunities to 
assess governors through elections. Although this process can work 
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reasonably well in jurisdictions with clearly delimited elections and 
full and transparent procedures, it becomes particularly problematic 
when the power to govern is delegated to bureaucracies or to third par-
ties. In these circumstances, transparency is often lost and questions 
arise about how responsible and accountable the system really is.

Complex governing systems in particular, are challenged to remain 
ARTful. Nested systems involving complex subroutines are always 
eyed suspiciously by the average citizen, particularly if the procedures 
are poorly defined and the decisions are difficult to understand in con-
text. Many have called for our governing systems to become more 
‘reflexive.’ At one level, this makes some sense, as the risks and benefits 
of any transformative technology are usually unknown, and probably 
unknowable, by any narrow set of governors. A wide number of actors 
from throughout the commercialization system, ranging from scholars 
and researchers in the epistemic community to ultimate consumers 
can and probably should have a chance to contribute to our assess-
ments of transformative change.

Making our governing systems more reflexive, however, raises two 
potential problems. First, it will be vitally important for dialogue to  
be directed to areas where broader input is both valuable and valid. 
Upstream dialogue which addresses the ‘what’ of a technology (as in 
what do we need, what do we want, what will we tolerate) relates 
directly to values, interests and assumptions and would probably 
enhance the accountability, responsibility and transparency of our 
governing systems. The difficulty is that many dialogue processes are 
poorly structured, so that the debate often focuses on issues of ‘how’ 
rather than what. values, interests and assumptions, though perhaps 
germane to the earlier stages of review, if engaged at this level often 
translate into special interests and contribute to regulatory capture. 
Second, reflexivity is likely not needed in every institution, but rather 
in the entire system. Thus, we need to find ways to engage in reflexive 
dialogue both up and downstream in the context of the entire govern-
ing system and not necessarily in each component of the system.

Finally, reflexivity is perhaps incompatible with the accountable  
and responsible state and the efficient market. Although civil authori-
ties can articulate the views of groups in society—both for-profit 
groups that self-regulate and manage market functions such as pre-
commercial, non-competitive research, standards setting and market 
development and not-for-profit social action groups that represent 
segments of society that cannot be adequately addressed by private or 
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public actors—few are truly ARTful. Governments and industry have 
engaged a wide array of civil authorities in their systems designed to 
govern transformative technologies but there has been little thought 
directed to how one can ensure these organizations are truly voicing 
the views of a segment of society. Many are simply vehicles for special 
interests. Gilpin (2001) has suggested that at the extreme, there is a risk 
that we may end up with a neo-medieval system where we are over-
governed by a complex web of vested interests, analogous to the guild 
structure of the middle ages. If we wish to avoid such an outcome, the 
public and private sectors will need to sort out what in their view con-
stitutes a duly-constituted civil authority and then work with the vari-
ous authorities to encourage them to develop appropriate governance 
models.

Although many civil authorities may adequately reflect the view  
of their members or adherents, the lack of transparency, formal 
accountability and procedures to ensure responsibility of their leader-
ship undermines their long-term efficacy as vehicles for voice. 
Governing institutions need to aspire much more to be accountable, 
responsible and transparent in order to create and sustain the legiti-
macy of the overall governing system and its decisions. our long-term 
economic and social future will depend on how we take up this 
challenge.
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CHAPTER TEN

PubliC PoliCy ACToRs ANd THE  
KNowlEdgE-bAsEd soCiAl oRdER

Michael w. Kpessa

since the 1990s the discourse and the art of public policy making 
shifted from the state-centred bureaucratic and elite decision-making 
approaches to popular participation and citizenry consultation. This 
occurred within the context of what is generally perceived as ‘good 
governance’, broadly defined to include co-production of policy  
contents in a way that involves actors beyond bureaucrats and elected 
officials (williams 2008). This shift is attributed to the following: (1) 
the emergence of knowledge economy as alternative to the state and 
market based approaches to ordering society (drucker 1993, world 
bank 1998, Nonka and Takeuchi 1995, Florida 1995, drucker 1993); 
(2) the increasing recognition that bureaucrats and politicians do not 
have monopoly over policy, and that the public as policy beneficiaries 
must be actively consulted and involved in the policy processes (bishop 
and davis 2002, Clarke 2005, Needham 2007); (3) the rise of alterna-
tive yet additional centres of knowledge production (Etzkowitz 2003, 
Hessels and lente 2008, gibbons et al. 1994); and (4) the growing 
debates and ambiguities about the exact role of traditional institutions 
of higher learning in society (osborne 2004, dzisah 2007, Hargreaves 
1999, godin and gingras 2000).

in the area of public policy making, this shift is reflected primarily 
in the rise and intensified activism of non-conventional policy actors 
in competing, cooperating, collaborating and challenging the position 
of the actors who hitherto exercise exclusive control over public policy 
processes. The new actors described collectively in this chapter as 
‘knowledge-based actors’ have been variously depicted as epistemic 
community, policy networks, policy community, transnational actors, 
global policy actors, and policy entrepreneurs in the wider public pol-
icy literature. They are also defined by their strong emphasis on knowl-
edge, and primarily differentiated from the conventional policy actors 
by their resort to the use of open and direct advocacy in promoting 
their pet policy ideas. The epistemological character of these types of 
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policy actors is rooted in their role as quasi-centres of knowledge pro-
duction and active disseminators of innovations.

This chapter analyzes the changing dynamics of the public policy 
making against the background of the emergence and active participa-
tion of new actors defined primarily by epistemology in what is  
now widely perceived as the knowledge society. it shows that although, 
existing analyses of the new policy actors in the emerging knowledge 
society remains fuzzy, the rise of such actors has resulted in a gradual 
shift from policy making based purely on cost benefit analysis to pol-
icy learning and knowledge transfer. Thus, acting as the mediators of 
learning and knowledge transfer, these actors adopt various strategies 
to diffuse new policy ideas across time and space. The chapter further 
discusses the changing patterns and complexities of modern public 
policy making in which the traditional boundaries between bureau-
cratic actors on one hand, and non-bureaucratic policy actors—the  
so called knowledge-based actors—and civil society groups on the 
other have diminished. A conceptual roadmap is provided for scholars 
interested in doing empirical study of knowledge-based actors or oth-
ers involved in a policy domain in any specific national setting.

The chapter is divided in to six sections. while the first section  
provides an analysis of the intellectual context of public policy making  
in the knowledge society, the second section discusses the non- 
conventional policy actors engaged in various forms of ideational cam-
paigns designed purposely to shape domestic policy processes. section 
three focuses on the rise and emphasis on policy learning as an integral 
part of contemporary policy-making by arguing that it has enhanced 
the opportunity structures of knowledge-based actors to serve as  
diffusers of innovations. Three specific mechanisms through which 
knowledge and innovations are transferred from centres of knowledge 
production are examined in section four. The ways through which 
knowledge-based actors sought the attention of national policymak-
ers, elected officials and citizens especially in relation to issue-framing 
and problem definition in the context of multiple actors are examined  
in section five while, the last section examines the possible implica-
tions of the changing patterns for overall policy governance.

The Intellectual Context of Contemporary Public Policy

one of the remarkable developments in the social sciences since the 
1990s was the renewed interest in the relationship between knowledge, 
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policy making and power. This new curiosity was couched in the form 
of evidence-based policy making with the added expectation that 
social scientists and other practitioners must arm national policy mak-
ers with evidence as to what works, why and what policy ideas have the 
greater propensity to generate expected outcomes (Parsons 2002). 
Although this concern was central to the emergence of the policy sci-
ences (lasswell 1951), the idea of grounding policy content on sound 
knowledge and solid evidence has until recently been consigned to the 
margins of both policy and academia (Fischer 1998, lindblom 1990, 
de loen 1997).

until the renewed interest in knowledge and policy-making nexus, 
policy making has for the most part been about “muddling through 
rather than a process in which the social sciences or policy sciences 
have had an influential part to play” (Parsons 2002: 43). The notion 
that research in the social sciences does not influence policy-making 
in a substantive way is attributed to the fact that academics and policy 
makers mostly only interact after the policy processes have been 
exhausted. As noted by Jonathan lomas, researchers often arrive at the 
tail end of the policy process, “brandishing their study after the issue 
has been framed within a particular context, after the various claim-
ants for a voice have been adjudicated, the procedures for negotiation 
and exchange agreed upon, and often after the limits have been set 
around feasible options” (2000:140).

similarly, national policy-makers often treat the research commu-
nity like a retail store bringing in complicated questions and urgent 
deadlines that can hardly be met in the context of the requirements  
of conducting thorough research. others argue that conducting 
research for the purpose of prescribing solutions for policy challenges 
could potentially undermine academic freedom and research as an art 
of curiosity (Findlay and bidwell 2001). Against this background, 
emerged the evidence-based movement challenging the assumptions 
and the barriers that separate social scientific research and knowledge 
from being an integral part of modern policy-making. This movement, 
which started in health studies, has now spread to several policy areas 
including criminology, education, social work, economic, monetary, 
social security, labour market, and biotechnology policies (Trinder 
and Reynolds 2000, Thomas and Pring 2004).

The evidence-based movement argued that policy making should  
be based on solid and sound knowledge generated through rigorous 
research and presented in the form of systemic reviews or synthesis  
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of findings from all important studies that meets specified and widely 
accepted methodological rigour (Hammersley 2001, loughlin 2003). 
Thus, the fundamental role of evidence based on research knowledge 
in policy making is emphasized, while the reliability of experience and 
professional judgment as alternative sources of gathering oriented 
information is questioned. in the process, it was concluded that 
“because professionals sometimes do more harm than good when they 
intervene in the lives of people, their policies and practices should be 
informed by rigorous, transparent and up-to-date evaluations” 
(Chalmers 2003:22). A premise of the evidence-based movement is 
that research, whether it is done by governments, think tanks, aca-
demic institutions or any other group of individuals can offer knowl-
edge about which policies and ideas have the higher probability of 
making the most positive impact. The expectation is that this can 
either be drawn from the experiences of other contexts, through focus 
group analysis or through other forms of feasibility studies.

The movement also argued that because the media as well as the 
public hardly pays attention to how policy information is generated, 
and individual scholars too have the tendency to overstate their 
research findings, knowledge-based evidence for policy-making must 
be in the form of reviews of the available literature and presented to  
lay audiences as well as to the national policy makers (Hammersley 
2005, Chalmers 2003). in support of the movement’s agenda, some 
governments especially in oECd countries challenged social scien-
tists in academia and elsewhere to either make their research programs 
relevant to policy content or remain “largely irrelevant to the real 
debates that affect people’s life chances” (blunkett 2000:1). similarly, 
transnational actors, especially the world bank responded to criti-
cisms of its trial and error cum one-size-fits all approach to structural 
adjustment in developing countries by highlighting knowledge as the 
essential component for development. The legacy of these develop-
ments was the (re)emergence of several different groups—knowledge-
based actors—at both the domestic and international levels serving 
not only as mediators and carriers of innovative policy ideas from  
one jurisdiction to another, but also as quasi centers of knowledge 
production.

The Knowledge-Based Policy Actors

The proliferation of several non-traditional policy actors such as thinks 
tanks, individual experts, groups of individuals, transnational actors, 
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universities, and research institutes collectively referred to in the litera-
ture as epistemic community, coincided with a paradigmatic shift 
towards citizenry engagement and participatory policy making. This 
has opened the policy space beyond the scope of the corporatist and 
pluralist theses on public policy making. The epistemic community 
refers to a broader group of policy entrepreneurs with shared interest 
in a policy area and a commitment to influencing the direction of  
policy over time (Atkinson and Coleman 1992). They engaged in net-
working, that is, the mechanism through which contemporary policy 
actors develop, discuss, share, spread and sustain a policy discourse 
with government units and like-minded external policy actors. Policy 
networking occurs at various levels and places especially through the 
exchange of ideas at local and international seminars, workshops and 
conferences (Mintrom and Vergari 1998).

despite the growing involvement of policy entrepreneurs in policy 
making process and the corresponding increased scholarly attention, 
there is a lot of ambiguity and confusion about what exactly constitutes 
policy epistemic community. sutton (1999) for instance, argued that  
an epistemic community refers to a closely-knit group of policy experts 
from an array of institutions such as non-governmental organizations, 
international organizations, research institutions who share and dis-
cuss similar beliefs and have access to privilege information to which 
others have no access and are excluded. Thatcher (1998) on the other 
hand, argued that epistemic community refers to civil servants located 
in or within various units of government departments usually working 
on policies, different from policy networks. For Thatcher, this repre-
sents a variety of issue-skilled individuals or policy activists coming 
from various establishments such as the academia, circles of govern-
ment, and others experts irrespective of professional training. Thatcher, 
(1998) further indicated that the difference between the two concepts 
is best understood when policy communities are seen as symbolizing 
the divergence between policy insiders and outsiders, and policy  
networks as the increasing shift towards open and inclusive policy 
making.

in the last few decades, a great deal of scholarly attention has been 
directed towards distinguishing the various concepts often used to 
describe the new knowledge-based actors and what they do in contem-
porary policy making processes. smith (1993) argued that policy net-
works are ubiquitous and all over the place but epistemic community 
describes well-resourced social groupings that assist the state in mak-
ing and implementing specific policies. Here, the concepts are used 
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almost exclusively in relation to the domestic policy environment. in 
another study, Atkinson and Coleman (1992), indicated that the rele-
vance of policy networks and epistemic communities in policy- 
making goes beyond the level of the domestic settings to include inter-
actions among policy actors at local, national and supranational levels. 
in their view, the growing interest in horizontal management meant 
that policy networking by epistemic communities has become the 
strategy for transmitting knowledge and ideas across time and space, 
and between the local and the global. This understanding of epistemic 
communities projects them as agents for policy learning and carriers 
of new policy ideas across time and space.

For the most part, the concepts employed in analyzing policy net-
works and/or epistemic communities do not lend themselves to easy 
operationalization and application in empirical research (Thatcher 
1998). This problem is partially due to the inability of policy scholars 
to make a systematic distinction of new actors—a situation com-
pounded by the use of different terminologies to describe similar 
actors and their activities. boase (1996) noted that differences in the 
way scholars treat the concepts used in describing these new actors is  
a function of whether a scholar’s analysis is located within corporatists 
or pluralist framework. Early studies in the united states employed the 
term ‘network’ to examine the role of a limited number of privileged 
groups (iron triangle) and their relationship with government 
(McConnell 1966, Heclo 1978). in addition, there is a distinction 
between Anglo-saxon and a continental usage and application of pol-
icy network in contemporary research. March (1998) argued that 
Anglo-saxon approach to network and epistemic community analysis 
is concerned with the actual and empirical presence of interest groups 
in policy-making process.

in continental Europe, however, network analysis is seen as a change 
in the reconfiguration of policy making. Arguably, the use and applica-
tion of epistemic community and policy networks has been influenced 
not only by scholars’ epistemological standpoint on the changes in 
policy-making, but also within the issue area, time and place in which 
their analysis is situated. For instance, several contemporary studies 
used different concepts but emphasize in one way or the other the  
following; transnational networks, international organizations, non-
governmental organizations, state agencies, think tanks, pressure 
groups, transnational corporations and cross-national professional 
associations, academic experts, policy entrepreneurs, and bureaucrats 
as the main agents for the dissemination of innovations (dolowitz 
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1998, Meseguer 2006, Newmark 2002; orenstein 2003 and 2005, 
Rogers 1995, simmons et al. 2006, stone 1999 and 2001, strange and 
Meyer 1993, weyland 2005 and 2006, orenstein 2005, Meseguer 2004). 
it is assumed that these policy actors are involved in providing alterna-
tive policy frameworks, critiquing existing policy models; exchanging 
information at conferences, workshops or seminars and symposia; 
advocating change; providing expert advice; and assisting with imple-
mentation of innovations (Newmark 2002, stone 1999).

in an attempt to navigate the possibility of conceptual stretching and 
the analytical fuzziness that is associated with how contemporary 
knowledge-based policy actors are studied, other scholars introduced 
the term ‘global policy’ actors as an umbrella concept that provides  
a universe for existing and new actors involved in the processes of 
knowledge production and policy-oriented information sharing 
(deacon 2007, orenstein 2003, 2005, 2005 and 2008, orenstein and 
Haas 2002). This categorization is illustrative but problematic since it 
lumps universities and all the various knowledge-based actors into the 
same universe without any analytical distinction. The use of multiple 
terminologies to describe the new actors in policy making renders 
them analytically fuzzy in the absence of institutional typology and 
consensus. However, categorizing them as new knowledge-based 
actors allows for realistic assessment and mapping of actors involved a 
policy making , as well as, the impact their interactions and relation-
ships have on final policy decisions. it allows for analyzing the patterns 
of organized and unorganized relationships that shape policy agenda 
and decision-making processes in a given issue area (Parsons 1995).

Thus, the notion of other actors in public policy beyond the tradi-
tional bureaucrats provides a framework for understanding empirical 
observations that approximate critical changes in a given policy  
space and governance structures of modern societies (Kenis and 
schneider 1991). in other words, analysis of epistemic community and 
policy networks or transnational actors helps to unravel the nature  
of interaction among different actors who share similar interests in a 
given policy area; and are willing to commit their financial, human and 
other resources for the purposes of achieving or harmonizing their 
interest (borzel 1997).

The Shift Towards Policy Learning

since the 1990s, labels such as, ‘lesson-drawing’ (Rose 1993), ‘policy 
shopping’ (Freeman 1999), ‘policy brand-wagoning’ (ikenberry 1990), 
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‘external inducement’ (ikenberry 1990), ‘policy taking’ (Carroll et al. 
2003), ‘direct coercive transfer’(dolowitz and Marsh 1996) and ‘sys-
tematically pinching ideas’ (schneider and Helen 1998) among others 
have been used in a attempt to capture the processes by which knowl-
edge or new policy ideas are created and disseminated across different 
national jurisdictions. This illustrates not only the growing attention  
to policy learning as an integral part of contemporary policy making, 
but also an indicative of the influence of the new knowledge-based 
actors. Policy learning has been used extensively to explain both policy 
change and adoption of innovations in multiple national jurisdictions 
(dolowitz and Marsh 2000, dolowitz 1998, Evans and davies 1999, 
Freeman 2007, Haas 1980, Rose 1993). stone argues that policy learn-
ing denotes a “broader concept encompassing ideas of diffusion and 
coercion as well as the voluntaristic activity of lesson-drawing” (1999: 
52). while the last two decades has witnessed a bourgeoning literature 
on policy learning, the act of policy learning itself is seen as being facil-
itated by the process of globalization (Evans 2006, Evans and davies 
1999, Freeman 2007, levi-Faur and Vigoda-gadot 2004, Rose 1993).

The significance of learning in this era is that, the focus is directed 
more at cross-national settings rather than domestic situations 
(bissessar 2002, dolowitz and Marsh 2000, Evans 2006, Hulme 2005, 
levi-Faur and Vigoda-gadot 2004, wolman 1992). in addition, the 
scope of actors traditionally associated with policy learning has 
expanded to include non-governmental actors—epistemic communi-
ties, policy networks and experts (greener 2002, Haas 1992, Hulme 
2005, stone 1999). interest in the field has also shifted to the analysis of 
learning and transfer from developed to developing countries to 
include policy learning among developing countries (larmour 2002). 
Evans observes that up “until recently, the study of policy transfer from 
developed to developing countries and, from developing countries to 
developing and developed countries [had] largely been ignored” 
(2006:12).

The emergence of knowledge-based actors, however, has dismantled 
this wall of policy learning making it possible for policy ideas to flow 
in all directions. According to Rose (1993) policy learning denotes “a 
programme for action based on a programme or programmes under-
taken in another city, state, or national, or by the same organization in 
its own past” (p. 21). some other scholars intimated that learning 
implies change in causal beliefs or policy choices based on lessons 
from the experience of others (Meseguer 2004, 2005 and 2006, dobbin 
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et al. 2007, simmons et al. 2006). Morrissey and Nelson (2003) identi-
fied two models of policy learning— decision-theoretical learning and 
social learning. decision-theoretical learning occurs when policy-
makers learn exclusively by doing. Policy-makers adopt a policy and 
based on its outcomes after implementation, they evaluate the effec-
tiveness of the policy against beliefs underlining existing alternatives.

social learning is seen as the spread of new information that pro-
vides the basis for political elites to make new policy decisions. it is  
a “process in which individuals apply new information and ideas to 
policy decisions” (busenberg 2001:173). According to ikenberry 
(1990:103), social learning is “the spread of new knowledge about the 
way the world works.” Hall defines it as “a deliberate attempt to adjust 
the goals or techniques of policy in response to past experience and 
new information” (1993:278). Morrissey and Nelson (2003) argue that 
social learning occurs when policy-makers in a learning state observe 
the choices made by policy-makers in other jurisdictions in a process 
often but not always mediated by actors other than bureaucrats. Heclo 
(1974) intimated that policy learning is engineered by social forces 
who take advantage of socio-economic development and political 
competition to influence policy change. Etheredge (1982) acknowl-
edges the role of social forces in policy learning, but argues that learn-
ing in policy circles can take place both at the individual or 
organizational level. bennett and Howlett (1992) posit that social 
forces—policy networks, communities—and government institutions 
are essential policy actors in the learning process.

Policy learning is thus, regarded as a horizontal activity that symbol-
izes how a “policy is passed or diffused from one nation to another” 
(Meseguer 2005:72). in other words, policy is a demonstration of how 
actions and activities of nations affect each other in a process mediated 
by non-conventional actors. However, there is a general understanding 
that policy-makers learn from experience with past policies and alter 
their actions on the basis of their interpretation of how previous deci-
sion have fared in the past (bennett and Howlett 1992). A search across 
political spheres can provide an idea of what can be learned from 
responses to a similar problem in another setting. but a key concern in 
the policy learning literature is whether policy learning is a continu-
ous, momentary, purposive, active or passive. For Heclo (1974), how-
ever, policy learning is a continuous change in government attitude in 
response to external inducement. Hall (1993) also maintained that 
policy learning is more a conscious effort on the part of policy makers 



202 michael w. kpessa

to alter policy objectives and mechanisms given the consequences of 
previous policies and the availability of new information. in the view 
of Etheredge (1982), policy learning is the process by which govern-
ments acquire and increase their knowledge base for the purposes of 
rendering their actions effective. Meseguer argues that policy learning, 
is not only voluntary and purposive, it is also based on a “better under-
standing of which policies may lead to particular outcomes” ( 2005:73).

Confronted with difficult policy decisions, policy-makers engage in 
‘policy shopping’ for good practice by exploring results of particular 
policies from other national jurisdictions. Thus, the adoption of inno-
vations is based on the notion that policy makers are convinced that 
such innovations are the best (Meseguer 2005). The assumption here is 
that policy makers have access to all the information required to do a 
cost-benefit analysis of a policy innovation before adopting it. The 
question is whether policy makers rely on perfect information or resort 
to shortcuts in the policymaking process. Analysts and scholars explor-
ing this concern from rational learning perspective argue that policy 
learning is grounded on the assumption that policy makers are driven 
mainly by self-interest and have the capacity to “approximate princi-
ples of comprehensive rationality” (weyland 2005:271). As a result, the 
emergence of a problem triggers a frantic search for solution through 
the scanning of relevant information within the international system. 
if in the process of analyzing the information obtained, any foreign 
ideas or practices demonstrate superiority over existing policies, such 
innovations are adopted (weyland 2005).

Rational learning, therefore, is defined as the process of acquiring 
new and relevant information that allows policy makers to update 
their beliefs about the impact of a new policy (Meseguer 2005 and 
2006). Policy makers are interested in relating new policies to their 
particular circumstances, and the experience of first or original mov-
ers becomes the basis for making cost-benefit calculations. where the 
experience of first movers demonstrates remarkable success or meets 
efficiency goals, the innovation stands a better chance of being repli-
cated by other countries. Rational learning is, therefore, seen as a pro-
cess that leads to policy convergence (Meseguer 2006, weyland 2005). 
From the perspective of bounded rationality, however, policy-makers 
are said to be limited in their ability to learn everything there is to 
know about a policy.

As a result, instead of pursuing the ‘futile effort’ of acquiring perfect 
information, they update their beliefs about a policy by relying on  
cognitive shortcuts (Mcdermott 2001). in other words, rather than 
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“scanning all information” (Meseguer 2005:72), policy-makers reach 
out for what in their view are the most relevant and useful informa-
tion. in such situations, policy makers simply turn attention to infor-
mation that is geographically, culturally and historically close to the 
policy learning environment (Meseguer 2005). This means policy 
innovations attract dissimilar attention from neighbouring and other 
countries because policy-makers may only be interested in the basic 
principles of the innovation; and adopt those basic principles with 
adjustments to fit their specific circumstances (weyland 2005). Huber 
(1991) noted that policy makers learn if, in the course of processing 
new information, their range of potential behaviours changes.

whereas rational learning frameworks are used to analyze policy 
convergence among different countries, bounded rationality frame-
works have guided analyses that seek to explain why different coun-
tries adopting a specific prevailing policy innovations diverge in the 
final institutional arrangements (weyland 2006). James and lodge 
(2003) argued that recent analyses of rational policy learning are noth-
ing but re-packaged versions of the conventional model of rational 
decision-making. The traditional model postulates that when policy-
makers are confronted with a policy problem, their search for solution 
most often explores four interrelated options. These options are setting 
goals to solve the problem, exploring all alternative options, examining 
the merits and demerits of all the options, and finally selecting  
the options that best resolves the problem or involves the least cost 
(Howlett and Ramesh 1995).

similarly, bounded rational learning derives much of its premises 
from existing assumptions of the incremental decision-making model. 
This approach to policy making assumes that once confronted with 
problems, policy makers consider only limited options, combine val-
ues and goals in their analysis of policy challenges and become preoc-
cupied with problems to be solved than searching for positive goals. 
They may also engage in trial and error by revising tried attitudes to 
the problem, do limited analysis of the consequences of chosen options 
even if the decision-making process involves many participants. Policy 
making is, here, seen as a process of political interaction—bargaining 
and compromise—among several self-interested actors. Hence, policy 
outcomes are perceived as the product of what is politically feasible 
rather than desirable (Howlett and Ramesh 1995).

However, Meseguer (2005) argued that both strands of policy learn-
ing—rational and bounded rationality—are united by the purposive 
acts of problem identification and search for solution. That is to say 
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that the art of choosing solutions is based on observed experience and 
a better understanding of perceived outcomes. Though both rational 
and bounded rational policy learning pay attention to ‘experience’, they 
are divided by how experience is weighed based on innovations or new 
knowledge (Meseguer 2006). both models are necessary for our under-
standing of policy change, policy convergence and policy divergence 
in different countries. There is nothing wrong with the availability of 
multiple learning processes. besides, we must not expect uniformity in 
the processes of learning as the process is mediated by several institu-
tional and contextual factors that impact the adoption of innovations.

in a nutshell, the increasing role of knowledge-based actors in pol-
icy making has positioned them as catalysts for international knowl-
edge diffusion, providing new opportunities within and across national 
boundaries. similarly, the rise of computer-mediated digital technolo-
gies, which permits the simultaneous manipulation and transmission 
of voice, video, and data, has created new opportunities for policy 
learning and knowledge exchange between and among domestic and 
global actors. This, in a way highlights the relevance of the new policy 
actors. The growth of policy learning in the increasingly knowledge-
based social order, as an indispensable component of modern policy 
making, provides avenues for the policy actors to network and influ-
ence public policy-making within several jurisdictions.

Mechanisms for Mediating Policy Processes

The participation of new knowledge-based actors in policy-making, 
the emphasis on policy learning and transfer of ideas requires a thor-
ough understanding of the mechanisms through which these actors 
influence or mediate the policy processes as carriers of knowledge 
from one location to another. There are three main mechanisms  
of knowledge transfer—coordination, inducement and interaction—
used by the contemporary knowledge-based actors.

First, because most knowledge-based actors lack the necessary 
political legitimacy to directly make policies at the domestic level,  
they often utilize the instrument of policy coordination by deploying  
the legitimacy embedded in international or regional state organiza-
tions. Also, by simply evoking broader definitions of governance, 
which require active and open participation of multiple actors in  
the policy-making processes, these new policy actors find a route to 
the larger policy domain. in either case, the knowledge-based actors 
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assigned themselves the role of setting a broader policy paradigm 
within which policies of countries must be aligned. For example, 
through its benchmarking and indicators program, the oECd has 
been successful in not only setting major educational policy agenda, 
but also coordinating the formulation and implementation of specific 
policy ideas pertaining to life-long learning in member countries 
(dingeldey and Rothang 2009).

second, knowledge transfer involves inducement of domestic actors 
especially by transnational actors acting in collaboration with national 
policy networks that share similar epistemological positions. under 
the inducement strategy, powerful knowledge-based actors, especially 
international organisations and international non-governmental 
organ izations set requirements that include the adoption of specific 
policy prescriptions or ideas by weaker nations or members of an 
international institution as a basis for aid, loan, and/or technical  
assistance (dobbin et al. 2007). such requirements often compel aid-
recipient countries to adopt specific policy ideas espoused or  supported 
by the donor institutions and countries. This compulsive strategy 
serves as a means by which donor countries promote their policy ideas 
and exerts influence over aid-dependent countries. For instance, the 
move towards private social security as a contemporary policy innova-
tion in different national settings can best be explained through an 
analysis and understanding of a vertical imposition and coercive trans-
fer of knowledge emanating, especially, from the world bank and the 
international Monetary Fund (iMF) (dietmar and gilardi 2006).

The force associated with policy imposition is exercised by interna-
tional organizations, governments and nongovernmental actors by 
means of sanctions and threats (owen 2002), information or expertise 
monopolization, and manipulation of economic cost and benefit  
strategies (dobbin et al. 2007). stated differently, influential knowl-
edge-based actors encourage knowledge transfer and the adoption  
of innovations, especially, in developing countries by utilizing the “car-
rots and sticks” instruments (weyland 2005) not only because of their 
unmatched pecuniary resources and research infrastructure, but  
also because of the desperate circumstances of governments in the 
least developed nations. As such, brooks (2002) argued that policy 
innovations developed or supported by powerful knowledge-based 
actors such as the world bank and the iMF are more likely to be easily 
transferred to countries that benefit from loans and development assis-
tance provided by these transnational actors.
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A significant number of recent studies generally concur that the 
major explanatory variable for the transfer of neo-liberal policy ideas 
across many countries in the world since the 1980s can be traced to the 
strategy of inducement adopted by the transnational actors acting  
in collaboration with domestic policy networks with whom they share 
common policy positions (brooks 2002 and 2006, stallings 1992, 
orenstein 2005 and 2008). in fact, the transfer and spread of innova-
tive practices, especially, in the area of social protection in many coun-
tries could not have taken place without the influence of norms and 
ideas spread by the leading transnational actors and epistemic com-
munities of the day (orenstein 2003). Thus, inducement as a policy 
transfer strategy enables knowledge-based actors to exploit the weak-
ness of national policy makers due to the embedded power asym-
metries. Huber and stephens (2000), noted that the conditions attached 
to aid and assistance were the main instruments for inducing policy 
diffusion and knowledge transfer.

The third mechanism through which knowledge-based actors medi-
ate transfer of innovative ideas across different national jurisdiction  
is based on a broader sociologically informed view of these actors  
as agents of persuasion (Chwieroth 2007: 7). The premise of this  
interaction-based explanation is that when actors agree to dialogue, 
with time they consciously or unconsciously develop collective identi-
ties that affect how they perceive and pursue their interests (Risse 
2004). Thus, communication between national policy makers and 
knowledge-based actors promoting specific innovations allows both 
categories of actors to develop new meaning of themselves and their 
role in pursuit of policy change through a process of self-reflexive 
interaction.

interaction provides the platform for exercising ‘influence’ through 
persuasion, argument, and exchange of ideas. influence as used in this 
context is the ability to persuade or convince others to accept one’s 
preference or policy choices or to desire the same objective. From an 
ideational perspective, bureaucrats and elected officials yield to ideas 
promoted by knowledge-based actors if the former felt validity claims 
in their own policy preferences have been challenged by alternatives 
offered by the latter (Risse 2004). in the knowledge-based economy, 
the non-conventional actors often resort to the use of influence by 
appealing to (a) the intellect (persuading people that a particular course 
of action is intrinsically the best); (b) passion (changing peoples’ mind 
by appealing directly to their emotions and sentiments); (c) self-interest 
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(convincing people to support a course of action because of the inher-
ent or potential benefits they will get); and (d) group solidarity—per-
suading people to act or follow a particular course of action because it 
is in collective interest—(dickerson and Flanagan 1998).

often influential knowledge-based actors exploit the power of lan-
guage, diction and ‘repetitiveness’ to compel behavioural changes in 
the domestic policy making circles. in this sense, apart from the rea-
sonableness of an influencing actors’ policy argument in the interac-
tion process, the ability of national policy makers, especially, in 
developing countries to provide alternative arguments or resist exter-
nal influence is weakened for a number of reasons.

First, the lack of resources to conduct research and provide counter 
policy arguments, fear of losing support (financial etc) from major 
knowledge-based actors in a policy process compels national actors to 
assimilate the arguments of new actors and, thus, mediating the diffu-
sion of ideas. interaction, therefore, enables the exercise of influence 
through language especially in a situation of ‘politics of choicelessness’ 
conditioned largely by the creation of ‘no exit’ for the target actor.  
The premises of ‘politics of choicelessness’ does not mean the absence 
of policy alternatives for the bureaucrats or national policy-makers  
to choose from as an ‘exit strategy’. Rather, it denotes that their ability 
to resist ideas offered by dominant knowledge-based actors is often 
weakened in the interactive process by the former’s careful selection of 
words designed purposely to alter the ideational disposition of national 
policy makers. Thus, though the national actors have a ‘voice’ in the 
interaction process, the expression of that voice occurs largely within 
the frame or boundaries of policy ideas of the knowledge-based actors. 
This, therefore, creates an environment of ideational dependency.

interaction as a channel of knowledge transfer treats ideas as causal 
mechanisms or ideational preferences of national policy actors. 
However, it is the content of interaction and how that content is  
packaged and presented to national policy makers and their domestic 
audiences that determines whether innovations promoted by knowl-
edge-based actors are adopted within national settings. Thus, interac-
tion as a strategy depends on the availability of knowledge resources, 
intelligence, and research to construct persuasive arguments, as  
well as, backup pecuniary resources. This explains why most  
knowledge-based actors—domestic and transnational—have become 
actively involved in the business of research and knowledge creation 
(gibbons et al. 1994).The notion of interaction, in the form of debates, 
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idea exchanges, and mutual discussions also suggest that national  
policy makers and knowledge-based policy actors with whom they 
interact have the opportunity to challenge the validity claims underlin-
ing any causal or normative presumptions. it is through these pro-
cesses, that the search for a consensus about the “understanding of  
a situation as well as justifications for the principles and norms guiding 
their action” (Risse 2004:294) is conducted.

when national policy makers and knowledge-based policy actors 
are engaged in an interaction, they by that very act, also agree to be 
persuaded by the best argument. Thus, their goal is not to necessarily 
achieve one’s fixed preference or options but to find a reasoned and 
justifiable consensus. As Risse (2004) notes, in the process of interac-
tion, within the context of national policy, those who find the ideas 
being promoted by mediating knowledge-based actors reasonable, 
would abandon their quest to attain or justify their fixed preferences 
and interests by transforming their worldview or interests under the 
circumstances of better arguments. one of the primary assumptions 
underlying the utility of interaction as a mechanism for knowledge 
transfer is the fact that it allows actors in the policy domain to explore 
the process of truth seeking rather than satisfaction maximization, 
deliberation rather than persuasion, and problem-solving rather than 
compromise. in spite of their fixed policy preferences, this strategic 
reasoning enables them to keep an open-mind about arguments chal-
lenging the validity claims of their policy preferences (Risse 2004). 
similarly, the openness of interaction in a policy deliberation energizes 
actors to act beyond what are perceived as historically constructed or 
rule-guided modes of operation, thereby, enhancing openness and 
learning from each other’s perspective.

interaction, therefore, constitutes a learning process or mechanism 
through which actors acquire new information, assess their prefer-
ences, interests and perceptions “in the light of new empirical  
and moral knowledge, and—most importantly—can reflexively and 
collectively assess the validity claims of norms and standards of appro-
priate behaviour” (Risse 2004: 288). Cowan et al. (2000) argued that 
information is a set of structured signals that go into human conscious-
ness through the senses; it is a ‘memo’ containing ordered data. when 
an actor processes or finds the information acquired meaningfully, 
that information constitutes or becomes knowledge (Fleck 1997). 
However, the reliance on interaction, inducement and coordination in 
multi-actor policy environments promotes competing and often con-
flicting policy ideas in issues areas. This requires the promoters of new 
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policy innovations must not only be persuasive, and resourceful, but 
also find ways to communicate these ideas in ways that outpace those 
of their competitors while, at the same time, appealing to national  
policy-makers. This has elevated issue-framing as a strategy through 
which knowledge-based actors market their ideas to national policy-
makers and domestic audiences.

Issue-Framing as Knowledge Marketing Strategy

in the market place of multiple policy ideas and actors competing for 
attention of bureaucrats and elected officials, issue-framing is the cur-
rency of exchange. issue framing in a policy-making context refers to 
the art of presenting ideas, innovations, and social research findings in 
a way that appeals to one’s intended audience. it involves the ability of 
intelligently exploiting language, diction and phrases to produce  
a desirable effect on an actor’s audience. issue-framing is not only a 
communication tool, it is also a device for measuring the way and 
manner in which knowledge-based actors desirous to exert influence 
on the policy process in a given issue area, present their defined policy 
problems and pet solution. Although issue-framing is widely used and 
studied, there is no definitive model or universally accepted definition 
(Entman 1993). As such, few scholars have attempted to narrow its 
conceptual field by creating a common understanding. The origins of 
issue-framing theory are traceable to studies in sociology and cogni-
tive psychology.

The first recognized work in this area emerged in sociology in  
the mid-1970s with Erving goffman’s groundbreaking study Frame 
Analysis: An Essay on the Organization of Experience. in this work, 
goffman (1974) examined how our basic perceptions of the world 
around us are unconsciously guided by cognitive frames. over time 
the use of framing in sociology and psychology became more critical 
in its application. However, some scholars began to ask whether frames 
arose out of norms, and were truly adopted, or whether those in power 
chose and pushed specific frames in a conscious and persuasive 
manner.

in addition, some social constructivists analyzing issue-framing 
began to look at how shared knowledge within a given society could  
be used to create a legitimate social purpose (Payne 2001). Their  
argument is that actors used and constructed ideas and symbols to 
manipulate and ultimately change how the public thought about an 
issue in order to push through certain agendas (Ross 2000). The shift 
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in the focus of study from individual cognitive behaviour to broader 
understandings of ideational persuasion and power were significant, 
and allowed for greater utilization of framing in communicating policy 
ideas.

Thus, outside of sociology and cognitive psychology, framing theory 
has been extensively used in the public policy literature. Here, the 
focus is not on the traditional government agencies and institutions, 
but rather how non-state actors, especially the knowledge-based 
actors, structured their ideas and streamlined their messages in order 
to incite action and challenge dominant social discourses (Keck and 
sikkink 1998). The objective is to understand the political struggles 
that knowledge-based actors face, and their ability to challenge exist-
ing policies and influence the construction of new norms based on 
their ideas and knowledge. snow and benford (1988) noted that fram-
ing allows knowledge-based actors to identify problems, suggest solu-
tions, or mobilize the general public against bureaucrats and others 
interested in maintaining and protecting the status-quo. in their view, 
a well constructed frame has a higher probability of leading to changes 
in existing policy.

Policy changes in this context therefore involves the altering of 
dominant ideas by what Klandermans (1997) referred to as consensus 
mobilization—the process through which various knowledge-based 
actors promoting different ideas compete with each other by spreading 
their ideas among the general public. However, existing research on 
issue-framing shows that the process through which knowledge  
or innovative ideas are created and packaged to challenge existing  
paradigms is complex especially for actors whose aim is to alter the 
status quo (Tarrow 1998). The competition for influence and struggle 
over policy ideas through issue-framing also occurs between knowl-
edge-based actors and national policy makers. This is because they are 
actively engaged in a constant struggle to gain dominance to pursue 
their own political agenda.

As such, scholars interested in political behaviour often investigate 
how policy issues are partially framed to understand how governments 
alter, manipulate and foster the creation of meaning through the 
manipulation of language in speeches, policies, and documents 
(brewer and gross 2005; gross and brewer 2007). similarly, some 
feminists investigated how the framing of issues by various policy 
actors worked to structure public policy and ultimately reproduce gen-
der inequalities (Fraser 1989; Armstrong 1998).
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The focus on issue-framing is particularly useful for understanding 
a society that is imbued with multiple knowledge-based actors.  
The importance stems from the fact that it enables us to speak directly 
to how ideas and knowledge are generally manipulated by actors in a 
competitive policy environment. it is based on this assessment that 
stone, (2001) intimated that issue-framing entails causal ideas which 
have a moral component whereby actors use language in such a way  
as to project blame or cause. As Entman noted “to frame is to select 
some aspects of a perceived reality and make them more salient in a 
communicating text…to promote a particular problem definition, 
causal interpretation, moral evaluation, and/or treatment recommen-
dation for the item described” (1993:52) Thus, knowledge-based actors 
use issue-framing to highlight their particular pet policy ideas, innova-
tions or solution in opposition to ideas and solutions promoted by 
other actors in a specific policy environment.

in fact, from the standpoint of any actor in a policy domain, issue-
framing presents an overly simplified viewpoint by excluding all  
others. Thus, the framing of policy challenges and ideas critical to their 
resolution is an active process that incorporates cultural understand-
ings, structural barriers, and societal problems. in other words, issue 
framing is critical if dominant discourses in public policy making  
are to be shaped (Ross 2000). This implies that the process of issue-
framing is not neutral, but purposively selective and representative of 
the biases and disposition of the knowledge-based actors (stone 1989).

overall, analysis of issue-framing as a knowledge marketing device 
makes it possible to understand how specific policy ideas, such as  
neo-liberalism, came to be dominant, which actors promoted them, 
what alternative frames existed, how accepted norms were challenged, 
and how actors used discourse and symbols to manipulate outcomes. 
The importance of framing in the context of this analysis is that  
knowledge-based actors design frames for their policy ideas in a way 
that simplifies, prioritizes and structures the flow of public discourse 
in a given policy area. in so doing, knowledge-based actors bundle key 
concepts, stock phrases and stereotyped images to reinforce their  
preferred ways of interpreting policy challenges and solutions. They 
regularly search for innovative ways to attract the attention of national 
policy makers and the support of ordinary citizens by framing old  
policy challenges in new ways or by intelligently moving political  
relevant information quickly to locations where it has a greater poten-
tial to make the desired impact. Consequently, some scholars view 
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knowledge-based actors as sites of ideational and political negotiation 
as well as mediators of contemporary public processes (Keck and 
sikkink 1998).

Conclusion

The shift toward knowledge society has transformed public policy-
making by expanding the number of actors involved in the policy deci-
sion making. Consequently, policy-making is, increasingly now more 
than before, a matter of context of ideas. Public policy making has also 
become a process of direct application of knowledge for the purposes 
of increased growth and welfare, as well as a means for pushing back  
the boundaries of knowledge and exploiting it for practical uses. The 
increased involvement of knowledge-based actors challenges conven-
tional explanations based on pluralist, corporatist and other theoreti-
cal frameworks.

beyond this, the phenomenon in which bureaucrats and  
knowledge-based actors are implicated in policy making and imple-
mentation at all levels challenges the core assumptions of classical real-
ist theory. These assumptions are: (a) that states are the basic units of 
analysis in the international system because they are the only govern-
ing actors in that realm; (b) that states act in their national self-interest 
which overrides all other interests; and (c) that the international sys-
tem is anarchical—conflicts and wars are inevitable—because the 
world lacked global governing structures higher than sovereign 
national states (smith 1999).

Empirically, these assumptions are far removed from the real  
world. The modern state is sandwiched between transnational actors 
like the world bank, international Monetary Fund (iMF), and the 
international labor organization (ilo) among others from above and 
domestic policy networks in various countries from below. Carroll et 
al (2003) argue that the influence of knowledge-based actors is a per-
vasive palpable phenomenon in both the developed and the develop-
ing world. Thus, realists’ perspective on the state as a unitary policy 
actor is oblivious of the fact that several actors—both state and non-
state—are involved in policy negotiations or defining best practice that 
is, shaping each other’s interest and preferences.

Also, the power of national policy-makers over public policy is  
both lessened and further legitimized by a complex interactive process 
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of policy-making. Apart from these theoretical concerns, the fact  
that transnational actors are able to liaise with domestic policy com-
munities to exert influence in domestic political settings is yet another 
manifestation that integration and increased interdependence is a 
defining character of the knowledge society. The active participation  
of knowledge-based actors in setting and shaping policy at the domes-
tic levels, however, raises concerns about democratic deficits. The 
involvement of multiple non-conventional policy actors in the domes-
tic policy space means competition among different groups, both 
transnational and national.

A major concern with this development has to do with exactly  
who knowledge-based actors represent. These raise several questions:  
(1) whose interests are they promoting with their policy ideas?  
(2) whom are they accountable to? and, (3) how internally demo-
cratic are they? dahl (1999) noted that by their nature, most knowl-
edge-based policy actors, especially the transitional ones, are not 
democratic in their deliberative and decision-making processes. They 
often lack the necessary institutions and participatory mechanism  
for direct electoral, accountability and transparency required of 
bureaucrats in national policy environments (Moravcsik 2004). Acting 
as mediators and conveyors of policy ideas from one jurisdiction to 
another and from centers of knowledge production to points of direct 
usage, knowledge-based actors have been instrumental in the cross-
fertilization of policy ideas, and in the process legitimized the shift  
to a knowledge-based social order.

Policy making in the knowledge society, thus, requires new con-
ceptualization and fresh theoretical insight. Transformations in the 
making and perception of public policy open up the possibility for 
investigating several interrelated issues and queries. The first has to  
do with the relationship between bureaucrats and knowledge-
based  actors. secondly, how this relationship differs across policy 
domains and national political systems and what strategies used by 
various actors to navigate institutional rules of policy making. Thirdly, 
what are the main internal decision-making processes utilized by 
knowledge-based actors and what constitute their relations to others 
within the policy community? Also what are the implications of differ-
ent patterns of interactions among bureaucrats and knowledge-based 
actors, and to what extent issue-framing impact or affect policy choices 
and outcomes?
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CHAPTER ELEVEN

REgioNALizEd HEALTH CARE SySTEm iN CANAdA: 
TowARdS A KNowLEdgE mANAgEmENT STRATEgy

william Boateng

decision-making is a complex activity, and often difficult, if not impos-
sible to attribute any particular decision to the use of a specific form of 
knowledge. Although effective decision-making in an information age 
implies the use of scientific knowledge, the relationship between scien-
tific knowledge and decision-making is often indirect and varied 
(weiss 1979). Typically, scientific knowledge must compete with other 
forms of tacit knowledge—e.g. popular understandings, value based 
judgments, political imperatives—and the attraction of the status quo. 
This is no less true for health care decision making, and the extent to 
which scientific evidence combines with other forms of knowledge  
in this context needs to be examined. Effective decision-making in 
organizations arguably should be based on the extent to which explicit 
and tacit forms of knowledge are marshalled and managed, with 
emphasis being placed on the dominant form of knowledge informing 
the decision-making processes. Understanding the knowledge that 
underlies health care decision-making, and how that knowledge is 
acquired, stored, validated, shared and applied is an important first 
step in ensuring effective knowledge management.

Ensuring effective knowledge management in support of health care 
decision-making requires that organizations adopt a knowledge man-
agement strategy to guide the various knowledge processes. There are 
many approaches to the development of knowledge management 
strategies in organizations as there are “no one size fits all”. The key  
is for organizations to align their knowledge management strategies 
with overall organizational strategies and goals. A clear knowledge 
management strategy is, therefore, important for achieving organiza-
tional goals and objectives. This is increasingly apparent in contempo-
rary knowledge-based society, where knowledge is not only important 
organizational resource, but its management is critical to long-term 
organizational success (Leonard 1999, Hansen et al. 1999, Smith 2001). 
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However, while leaders in the business sector have long recognized  
the value of managing knowledge, other sectors like health care have 
lagged behind in doing so. There is, therefore, the need for knowl-
edge management to be applied to other areas of social life, including 
the health care industry (metaxiotis et al. 2005).

The health care sector is one area that knowledge management has 
failed to feature prominently in strategies geared towards organiza-
tional success in spite of the wealth of knowledge at the disposal of 
health care decision-makers. Knowledge availability in itself, though 
positive, can become an effective organizational resource depending 
on how such knowledge is managed. Therefore, examining the knowl-
edge management strategies and practices, particularly at the macro 
levels of health care decision-making is critical. macro level health care 
decision-making in Canada is the prerogative of Regional Health 
Authorities (RHAs). They are mandated to make decisions that pro-
mote a more evidence-based social determinants approach to restruc-
turing the health care delivery system (Tomblin 2003).

Since preferred strategy for managing knowledge should be designed 
in a manner that enhances the goals and objectives of the organization, 
there is the need for organizations to critically examine the knowledge 
forms—explicit and tacit—underlying their decision-making and how 
that knowledge is marshalled and managed, with emphasis on the 
dominant form of knowledge informing the decision-making pro-
cesses. As a result, this chapter examines the forms of knowledge avail-
able to regional health care decision-makers in order to identify 
strategies relating to such knowledge forms. This is an important step 
towards improving overall health care delivery in Canada and our 
understanding of the role of knowledge management in regionalized 
health care decision-making.

Levels of Health Care Decision-Making

modern health care systems are confronted with the task of effectively 
managing the resources necessary for improving the health and well-
being of those they are committed to serving. Fulfilling this task  
successfully implies sound and effective decision making throughout 
the entire system. Contemporary health care systems can be divided 
into macro, meso and micro levels of decision-making. Each level has 
a distinct mandate, but all are linked to contribute to overall health 
care system performance (National Advisory Council on Aging 2005, 
wilson et al. 1995).
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macro-level decisions involve the overall planning, organizing, 
delivery and evaluation of health services within the health regions. 
The decisions making body at this level within the Canadian health 
care system are the Regional Health Authorities (RHAs). They are 
appointed by provincial governments to oversee the functions and 
operations of the health regions. RHAs are mandated to render the  
following responsibilities; (1) assess the health needs of the persons to 
whom the RHAs provide health services, (2) prepare and regularly 
update an operational plan for the provision of health services, (3) pro-
vide the health services that the sector minister determines the RHAs 
to provide, (4) co-ordinate the health services the RHAs provide with 
those provided by other providers of health services, (5) evaluate the 
health services that the RHAs provide, (6) ensure that the RHAs pro-
mote and encourage health and wellness, and (7) do any other things 
that the sector minister may direct. To perform these responsibilities, 
the RHAs rely on the technical expertise of their chief executive offic-
ers, the administrative chairs and senior technocrats of the health 
regions.

Administrative decisions and priorities made by the chief executive 
officers and senior management working in collaboration with health 
care professionals and local stakeholder groups take place at the meso-
level of the health care decision-making process. decisions made at 
this level have to be endorsed at the macro-level by the RHAs. The fact 
that RHAs normally do not initiate but rather endorse administrative 
decisions has given a dual connotation of their role. on the one hand, 
they are perceived as advisors. on the other hand, they come across as 
decision-makers. officially, RHAs have the mandate to validate all 
decisions made within a health region, thus making them important 
players in the overall health care decision-making process. The micro-
level health care decision-making involves individual medical practi-
tioners, clinicians and/or teams. They are generally based on clinical 
information, and affect directly the treatment of patients. These are 
decisions made by frontline staff of the health regions.

decisions made at each level can and do influence all levels. micro 
level decisions, for example, are influenced broadly by the macro  
level, though this is often restricted to budget-based resource alloca-
tion. while there is no direct relationship between decision-makers at 
the macro and the micro levels, the meso-level health care decision- 
makers, however, exercise tremendous influence on decisions made  
at the micro level. Health targets to be attained by clinicians and 
resources to be used for that purpose are determined by the meso-level  
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decision-makers upon approval from the macro-level decision- 
makers. in Canada, RHAs in 10 of the 13 provinces and territories 
make decisions at all the three levels in their respective health regions. 
This chapter focuses only on the RHAs as macro-level decision-makers 
within the Canadian health care system.

Regionalization and Health Care Decision-Making in Canada

Regionalization as an approach to the provision of health care services 
in Canada is defined variously in the literature. The Canadian Centre 
for Analysis of Regionalization and Health (CCARH 2004) defines 
regionalization as the processes involved in the creation of autono-
mous organizations responsible for the administration of health care 
services within a defined geographic region in a province or territory. 
Frankish et al. (2001) define health regions as bodies responsible for 
health care-related decisions and policies affecting the population of 
defined geographical areas through public participation. dickinson 
(2002) develops a more comprehensive view, defining health regions as 
system(s) of health governance designed to increase local citizen 
involvement in health care planning and service delivery, to facilitate 
greater integration and coordination of the health care system, and to 
increase the efficiency and effectiveness of the health care system.

The effectiveness of regionalization as a policy instrument depends 
largely on the effectiveness of the decisions made by the various RHA 
members. Such decisions are invariably based on RHA members’ abil-
ity to manage the knowledge at their disposal. Although regionaliza-
tion is referred to as a single policy innovation, there are variations  
in its structure and implementation, and regionalization structures 
within provinces in Canada have grown and changed over the years 
(CCARH 2003), there are still common features. CCARH (2004)  
identified four main features of regionalization in Canada: (1) the defi-
nition of regions by geography; they occupy specific territory, (2) the 
existence and authority of the health regions are at the discretion of  
the provincial government, (3) the consolidation of authority at the 
regional level, as opposed to its previous distribution among many 
programs and communities, and (4) the responsibility of the regions 
cover considerable health services, spanning at minimum community, 
long-term, residential and acute care services, and often extending  
to mental health, addictions, public health, and health promotion 
services.
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Regionalization, therefore, becomes an important policy initiative, 
and RHA members are now central to the making of critical health 
care decisions. RHA members, thus, face pressures from governments, 
citizens and health professionals to not only represent their health 
regions but also to ensure cost-effective and efficient health services 
delivery in a timely and transparent fashion (Frankish et al. 2002). 
measuring up to these expectations implies that individuals appointed 
to serve as RHA members meet some qualification criteria. The 
appointment of RHA members—most of whom are mainly lay peo-
ple—has received mixed feelings from the public. Some believe that  
lay individuals cannot properly make the technical, medical or clinical 
decisions usually made by health professionals (Sullivan and Scattolon 
1995). others counter that since RHA members are not required to 
make clinical or medical decisions, they certainly can be comprised of 
lay people or non-health professionals (Frankish et al. 2002). This, 
however, does not relegate to the background the need for qualifica-
tions in the appointment of RHA members. Requisite qualifications 
for RHA members may include relevant experience (health care 
involvement, experience in education and/or social services, etc.) and 
specific knowledge, skills or abilities related to public relations, law, 
finance, strategic planning, evaluation, or health impact analysis. The 
range of such qualifications works to ensure a mix of expertise on a 
given RHA membership (dolan 1996, walker 1999).

Knowledge Forms and Management

Though ‘knowledge’, ‘data’ and ‘information’ are often used inter-
changeably, they are yet distinct. The fundamental difference between 
these concepts is that while data are conceived of as unorganized facts 
and observations, information goes beyond by virtue of it being  
contextualized. information, therefore, is data placed in context. 
Knowledge is also information, but such information can be judged  
to ascertain its truthfulness. Knowledge could be said to be formal 
when it is based on scientific evidence, whose validity and reliability 
can be tested over a reasonable period of time. informal knowledge, 
differently, is experiential in nature and is acquired after an exemplary 
practice has been put to use over a period of time. informal knowl-
edge, unlike formal knowledge, is difficult to replicate since the means 
for its acquisition are difficult to share (Connell et al. 2003).
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Polanyi (1964) identifies explicit and tacit forms of knowledge as  
the two forms of knowledge used in organizations. These two forms of 
knowledge are currently recognized as the de facto knowledge catego-
rization informing decision-making in almost all organizations. 
Polanyi believes that a large part of human knowledge is tacit. 
Knowledge of this type is action-oriented and has a personal quality 
that makes it difficult to communicate. Accessing tacit knowledge, 
therefore, presents a number of challenges, due to factors such as the 
absence of explicit scientifically repeatable process for eliciting such 
forms of knowledge. Explicit knowledge, however, can be communi-
cated across time and space. Conceptually, there is a clear distinction 
between these two forms of knowledge. Nevertheless, they are not  
discrete or independent in the practical sense. These forms of knowl-
edge are not dichotomous, but mutually dependent and reinforcing 
(Alavi and Leidner 2001, Lam 2002). Fostering a dynamic interaction 
between tacit and explicit knowledge, therefore, generates new forms 
of knowledge vital for organizations (Nonaka and Tekeuchi 1995, Lam 
2002). individuals in organizations learn by actively participating in 
the processes involved in knowledge creation. Through these pro-
cesses, knowledge is transformed within and between forms usable by 
people in organizations.

The literature thus emphasizes two major and complementary forms 
of knowledge, tacit and explicit. An unresolved issue remains, how-
ever, it is not clear which form of knowledge is prerequisite for the 
other. Two lines of arguments emerge here. Lam (2002), and Nonaka 
and Tekeuchi (1995) argue that tacit knowledge serves as a prerequisite 
for explicit knowledge. A contrary view argues that explicit knowledge 
precedes tacit knowledge (Polanyi 1967, dreyfus and dreyfus 1988). 
Resolving this issue is important, but not essential to enriching knowl-
edge management in organizations. what is essential is an organiza-
tion’s ability to mobilize and integrate the tacit-explicit knowledge 
forms into a productive knowledge management strategy. Both knowl-
edge forms play a decisive role in the development and management  
of knowledge in organizations. in the context of health care macro 
level decision-making, however, the literature is relatively mute on  
the main knowledge form as well as various knowledge management 
strategies used in health care decision-making. This needs to be  
understood in order to identify the conditions that facilitate and/or 
impede the decision making processes. Again, an understanding of the 
knowledge management processes in health care decision-making will  
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assist in creating the enabling organizational culture to sustain effec-
tive management of knowledge.

Knowledge management in the context of regionalized health care 
decision-making remains under explored. The literature has little to 
say about the main knowledge forms as well as the knowledge manage-
ment strategies used in regionalized health care decision-making. This 
needs to be understood in order to identify the conditions that facili-
tate and/or impede the decision-making processes. Knowledge man-
agement is defined as “the process, by which an organization creates, 
captures, acquires and uses knowledge to support and improve the 
performance of the organization” (Kinney 1998: 2). it can also be 
understood as the exploitation and development of the knowledge 
assets within an organization, aimed at furthering the goals and objec-
tives of the organization (metaxiotis et al. 2005). Knowledge manage-
ment, therefore, can be said to involve a conscious effort to incorporate 
strategies and practices that ensure maximum use of knowledge in 
organizations with the aim of advancing the goals and objectives of the 
organization. it is presently recognized that successful organizations 
are those that create new knowledge, disseminate it widely throughout 
the organization, and represent it into new technologies and products 
(metaxiotis et al. 2005, Hansen et al. 1999, Leonard 1999). Perceiv-
ing knowledge management as a condition of organizational success 
makes it imperative for organizations to embrace and engage in it.

Since knowledge management involves a number of interconnected 
processes, the best way of understanding it is through the knowledge 
system perspective. The knowledge system concept refers to the insti-
tutionalization of knowledge processes in modern societies (Holzner 
and marx 1979). Knowledge processes include those activities related 
to the production, organization, distribution, application and mandat-
ing of knowledge. The knowledge system is, therefore, related to the 
entire learning capacity of society (Holzner and marx 1979). it is con-
ceptualized as a holistic approach in understanding knowledge-based 
processes in modern societies, and implies that knowledge processes 
should be perceived as interdependent processes. Such interdepend-
ency is enhanced when all of the knowledge processes are well man-
aged. The knowledge system is thus strengthened through knowledge 
management.

Since knowledge management is comprised of many different pro-
cesses from knowledge creation to utilization, organizations can best 
maximize knowledge use by ensuring proficiency in coordinating all 



228 william boateng

the activities involved in the processes. deliberately managing knowl-
edge in organizations, therefore, becomes one of the critical activities 
and practices, as organizations aim to maximize the use of knowledge 
at its disposal. Effective knowledge management for organizations 
should, therefore, be approached from the knowledge system perspec-
tive. Placing any aspect of the knowledge management above the oth-
ers may diminish its value within organizations. An understanding of 
knowledge management from a knowledge system perspective makes 
it a strong analytical tool for understanding the organizational use of 
knowledge. The ways in which knowledge is acquired, created, stored, 
retrieved, and applied, therefore, constitute the main parameters or 
dimensions of knowledge management.

in order for RHA members to take full advantage of knowledge 
management in making decisions, policies must be related to the man-
agement of the knowledge they used to inform their decisions. RHA 
members encounter many challenges in making health care decisions 
aimed at managing and improving the health care system. These 
include (1) the integration and coordination of the administration and 
delivery of services, (2) the consolidation of funding, (3) the develop-
ment of an information infrastructure and measurement indicators 
that allow for outcome-based evaluation, (4) the creation of  mechanisms 
that provide for citizen participation while at the same time limiting 
the tendency toward domination by purely local and/or professional 
interests, and (5) the provision of more long-term stability and author-
ity commensurate with accountability to RHAs (Lewis et al. 2004).

A particular challenge of interest to this study is the development  
of an information infrastructure in aid of RHA members’ decision-
making. Recall that knowledge management is central to organiza-
tional success (Hansen et al. 1999). Unfortunately, the current health 
care system, particularly the macro level, often lacks the adequate 
mechanisms for managing the type of information that can effectively 
inform health care decision-making (Lewis et al. 2004, Frankish et al. 
2002, Abidi 2001). modern health care systems generate massive 
amounts of knowledge and information (Abidi 2001). while this is one 
of its great strengths, at the same time, this resource is not yet fully 
leveraged for improving the management and delivery of health care 
services. Currently, health care administrators are expected to manage 
and disseminate information and data to mostly lay RHA members,  
in a timely, useable form that supports their decision-making. 
Regrettably, some health care administrators dismiss or reject this 
“knowledge providing” role as a demotion rather than as an important 
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role in the overall making of decisions (Frankish et al. 2002). The 
reluctance on the part of health care administrators to make valuable 
knowledge, information, and data available to RHA members may be 
one of the factors responsible for RHAs general inability to take advan-
tage of knowledge management.

There is, therefore, the need to step up knowledge management  
at the macro level health care decision making. This is particularly 
critical in light of studies that portray knowledge utilization among 
RHA members in Canada as somewhat lacking (Frankish et al. 2002). 
Research evidence, however, is not the only source of information 
informing RHA members’ decisions. Lavis et al. (2002) found that 
most health policies draw on a variety of information other than cita-
ble research, including (1) what people outside the health department 
do, (2) what people outside the health department think or want, and 
(3) what people inside the health department think or want. 
information from other sectors, including what people outside the 
health department say they do, was the most frequently used type of 
information in health care decision-making. information from policy 
documents from previous or related policies was also frequently used 
in policy-making. These types of inputs were typically obtained from 
peers and/or stakeholders mainly in the form of tacit knowledge. 
HEALNet (1997) further found out that majority of RHA members in 
Saskatchewan were more influenced by their own experience and 
knowledge than by statistical data when making decisions.

Clearly, both tacit and explicit forms of knowledge inform regional-
ized health care decision-making. These two knowledge forms, when 
collected and managed effectively, may serve as important resources  
in health care decision-making. As indicated earlier, an essential factor 
for the success of regionalization in contemporary knowledge-based 
society is the embrace of and engagement in a more rigorous manage-
ment of available knowledge in informing health care decision- 
making. As such, a critical understanding of the existing knowledge 
management strategies and practices in relation to the forms of knowl-
edge used in health care decision-making are critical.

Knowledge Management Strategies

A knowledge management strategy is simply a plan that describes  
how an organization intends to better direct its knowledge for the  
benefit of that organization and its stakeholders. A good knowledge 
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management strategy is closely aligned with the organization’s overall 
strategy and objectives. Selecting the right knowledge management 
strategy is, therefore, an important prerequisite for attaining organiza-
tional objectives. Hansen et al. (1999) point at two contrasting strate-
gies for knowledge management: codification and personalization. 
They believe that the best knowledge management strategy is always a 
combination of the two, but with a stronger emphasis on one. while a 
codification strategy is appropriate for explicit knowledge to thrive, the 
personalized knowledge management strategy better supports the use 
of tacit knowledge in organizations (Jasimuddin et al. 2005). Since tacit 
and explicit knowledge forms are complementary, an organization’s 
efforts towards knowledge management should be focused on institut-
ing the most appropriate strategy. These knowledge management strat-
egies have distinctive features.

The codification management strategy ensures the re-use of 
explicit  knowledge by capturing, codifying, classifying and making 
available knowledge to support routine problem solving. Uniformity 
in action is ensured since knowledge is recycled to guide decision-
making. Questions regarding organizational problems and the usual 
response to them serve as the primary questions guiding codification 
strategies in organizations. For such questions to be resolved, libraries 
of procedures, policy documents, guidelines, data collection forms, 
typical cases and outcomes, and risk assessment tools derived from all 
parts of the organization must be developed and made available to all 
individuals in the organization. The codification knowledge manage-
ment strategy also thrives on the availability of incentives to encourage 
staff to use the system. This implies that organizations adopting the 
codification knowledge management strategy should reward the use 
of, and contributions to, document databases as recognition of staff 
adherence to policies.

The codification strategy, in general, involves intensive investment 
justified by multiple knowledge re-use. At the same time, the codifica-
tion strategy seems to overemphasize internally generated explicit 
knowledge re-use, without any reference to the use of external explicit 
knowledge in the form of research evidence. This is a flaw that is  
not addressed in the strategies of knowledge management presented 
by Hansen et al. (1999). Since explicit knowledge comes from both 
internal and external sources, attempts at its management should  
be comprehensive enough to reflect this duality. This notwithstanding, 
the codification knowledge management strategy based mainly on 
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internal explicit knowledge can complement the evidence-based  
decision-making paradigm, which also seems to be tilted towards 
externally generated explicit knowledge to the neglect of explicit 
knowledge generated internally in an organization. Harmonizing the 
codification knowledge management strategy and the evidence-based 
decision-making paradigm has the potential to provide a more com-
prehensive perspective on explicit knowledge management in health 
care decision-making.

The personalization knowledge management strategy, on the other 
hand, is suitable for a one-off, medium to long-term high risk, strategic 
problem with no precedent solution. This strategy shares tacit knowl-
edge by helping staff to identify experts and enhance conversations to 
create novel solutions. The forms that solutions to problems might 
take—and who in the organization might know about the solution—
are the primary user questions guiding the personalization knowledge 
management strategy. online resumes, list of skills and publications 
for staff and external experts, e-mail discussion lists, regular case meet-
ings, workshops, video-conferencing, co-located staff, the provision of 
a coffee area, and staff secondment assist in identifying individuals 
who might have solutions to problems on hand (wyatt 2001).

Since communication is the bedrock of the personalization strat-
egy,  organizations adopting this strategy must reward direct com-
munication with others, as well as recognizing experts and original 
solutions. This strategy of managing knowledge entails a modest 
investment, justified by improved frequency and quality of communi-
cations (Hansen et al. 1999, wyatt 2001). As both the codification and 
personalization knowledge management strategies exhibit contrast-
ing features, they should be commensurate with the dominant knowl-
edge form of any given organization. The features of the two knowledge 
management strategies indicate clearly that organizations embedded 
with routine and non-routine tasks lend themselves largely to codifica-
tion and personalization knowledge management respectively. The 
two knowledge management strategies have their unique advantages 
and disadvantages.

in the case of the personalization strategy, it is recommended for its 
sustainable advantages, especially for its immobility and inimitability 
(Spencer 1995, Ambrosini and Bowman 2001), its contribution to 
innovation (Alversson 2001), and its low investment in information 
technology (Johannessen et al. 2001). disadvantages associated with 
the personalization strategy include an organization’s inability to store 
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knowledge beyond the minds of individuals without some process  
of articulation. in other words, personalized knowledge is difficult  
to be communicated to others (Connell et al. 2005). There is also a 
reluctance to share tacit knowledge when pursuing personaliza-
tion strategy because of fear of losing power and status associated with 
an individual’s possession of knowledge (Szulanski 1996). The most 
serious difficulty associated with personalization strategy is the risk of 
losing knowledge due to loss of employees (Jasimuddin et al. 2005), 
thus making organizations “internally vulnerable” (Hall and Andriani 
2003).

The codification strategy protects the loss of knowledge associated 
with the exit of employees because such knowledge is taken from indi-
viduals and codified for general organizational use. The fact that 
knowledge is codified, however, makes organizations “externally vul-
nerable” since knowledge can easily be leaked out of the organization. 
it is also costly pursuing a codification strategy as it is based heavily on 
information and computer technologies. The choice of knowledge 
management strategy should also be based on the organization’s 
knowledge and objectives. Business and profit-oriented organizations 
are more likely to embrace the personalization strategy to insulate 
themselves against knowledge leakage to “business rivals” (Jasimuddin 
et al. 2005). All other things being equal, health care decision-makers, 
like most decision-makers in non-profit oriented organizations, may 
not necessarily be afraid of knowledge leakage. in this case, they are 
likely to be better off if they codify knowledge and share it with others 
in the industry for quality service outcomes.

in spite of the benefits associated with the codification of health  
care knowledge, wyatt (2001) called for the development of personali-
zation strategy for knowledge management in health care decision-
making. Since RHA members’ decisions are based both on tacit and 
explicit knowledge, an understanding of how members manage  
both explicit and tacit knowledge in their decision-making is neces-
sary. The adoption of a knowledge management strategy helps pave the 
way to overall organizational success. Consequently, achieving effec-
tive and functional knowledge management in health care decision-
making, as a step towards improved health care system requires that 
relevant organizations adopt a knowledge management strategy.  
There are many approaches since there is “no one size fits all”. Hansen 
et al. (1999) identify the codification and the personalization knowl-
edge management strategies as the two main strategies for managing  
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knowledge within organizations. Since the main purpose of knowl-
edge management is to assist organizations in achieving their goals, 
the choice of knowledge management strategy should be specifically 
tailored to, and aligned with, overall organization strategy and goals.

The codification and the personalization knowledge management 
strategies support explicit and tacit knowledge forms respectively. 
Attempts at adopting knowledge management strategies should, there-
fore, be based on a thorough understanding of the primary type of 
knowledge informing decision-making in the organization. it is clear 
from the literature that both forms of knowledge inform decisions 
made in organizations, with a greater emphasis on one than the other. 
Effective decision-making is, therefore based on the extent, to which 
these two complementary forms of knowledge are both organized and 
managed, with emphasis on the dominant form of knowledge inform-
ing the health care decision-making process. Examining the knowl-
edge underlying health care decision-making and how that knowledge 
is acquired, stored, validated, shared and applied, is essential in ensur-
ing effective knowledge management. An essential factor for the  
success of regionalization in health care delivery in contemporary 
information age is the embrace of and engagement in a more rigorous 
evidence-based decision-making process.

Unfortunately, however, a recognized problem within the current 
health care system is the lack of adequate mechanisms for the manag-
ing of information informing health care decision-making (Lewis et al. 
2004, Frankish et al. 2002, Abidi 2001). Addressing these problems 
demands effective management of knowledge. Such an intervention  
is critical in identifying the facilitators of, and barriers to, knowledge 
management in regionalized health care decision-making process  
in Canada. A critical review of the documentations available to RHA 
members showed that members’ decisions are informed more by 
explicit, rather than tacit, knowledge. in other words, they rely mainly 
on professional reports received from management as part of the  
regular RHA members’ package to guide board discussions. Such  
professional reports include management research, extracts from sub-
scribed journals of management, RHA members’ discussions at formal 
meetings, and detail of other activities of the health region. The knowl-
edge management practices evident in the literature and those adopted  
by the RHA members in support of codification and personaliza-
tion   knowledge management strategies are presented in tables 11.1 
and 11.2 respectively.
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it must also be noted that achieving effective knowledge management 
in health care decision-making involves a combination of many varia-
bles such as the organizational-based structure and culture, and the 

Table 11.1. – Knowledge management practices* in support of RHAs 
codification knowledge management strategies

Knowledge management  
practices – (identified in the 
literature)

Knowledge management practices 
– RHAs

•  Libraries of procedures •  No libraries of procedures
•  Policy documents •  Professional and annual reports
•  Guidelines •  No guidelines
•  Data collection forms •  No data collection forms
•  Typical cases and outcomes •  Minutes, and conference reports
•  Risk assessment tools •  No risk assessment tools
* Knowledge management practices entail the actions as well as the facilitators of 
codification strategies.

Table 11.2. – Knowledge management practices* in support of RHAs 
personalization knowledge management strategies

Knowledge management practices – 
(identified in the literature)

Knowledge management 
practices – RHAs

•  Online resumes •  No online resumes
•  List of skills •  No list of skills
•   Publications for staff and external  

 experts
•   No publications for staff  

 and external experts
•  E-mail discussion list •  Email discussions
•  Telephone discussions •  Telephone discussions
•  Regular case meetings •  No regular case meetings
•  Workshops •  Workshops
•  Video conferencing •  No video conferencing
•  Co-located staff •   Members dispersed in  

 health region
• The provision of a coffee area •  No coffee area
• Staff secondment •  No staff secondment
* Knowledge management practices entail the actions as well as the facilitators of 
personalization strategies.
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extent of individuals’ interactions in organizations (Lesser and Prusak 
1999, donoghue et al. 1999). important here is the observation that 
individual’s neither work in isolation, nor are they (usually) able to 
make wholly autonomous decisions. They work in organizations 
embedded with routines and established cultures, which influence 
their actions regarding knowledge use in decision-making. individuals’ 
examples of knowledge utilization, therefore, are greatly shaped by the 
extent to which they have been socialized into their “communities of 
practice” through membership in a subculture, and as part of its ongo-
ing learning process. Such informal networks have tremendous impact 
on worker cognition and behaviour (wenger 1998, Brown and duguid 
1991). Communities of practice manifest themselves in organizational 
cultures, which serve as major motivation or impediment to knowl-
edge sharing (Alavi and Leidner, 2001).

Though, RHA members may not qualify completely as communities 
of practice, they may well be said to exhibit some features similar to 
communities of practice. Such features include the positive relation-
ship that exists among the members, the engagement in team activi-
ties, ability to engage in informal tacit knowledge sharing through the 
use of telephone and emails, and the inter-organizational search for 
knowledge. These features can be perceived as critical prerequisites for 
the formation of communities of practice. At best, RHA members may 
be described as possessing almost all the fundamental features for the 
formation of communities of practice. This opportunity, however, has 
not been exploited to support the management of tacit knowledge by 
the RHA members.

The Way Forward

The following recommendations are worth considering in ensuring 
improved knowledge management in health care decision-making 
process. For these recommendations to work, they should be sup-
ported by the organization’s culture particularly with regards to knowl-
edge management.

1. There is the need for RHA members to have explicit or official  
policy on knowledge management. The absence of explicit pol-
icy guiding knowledge management negates the benefits associ-
ated with these practices. Knowledge management policy is 
critical in spelling out in clear terms the overall objectives of the 
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RHAs, the knowledge management strategies and practices to 
be adopted by its members, and systematically designing ways 
of ensuring that knowledge management strategies and prac-
tices adopted by RHA members are commensurate with, and 
lend credence to the objectives of the organization.

2. Following the analysis of the knowledge management practices 
depicted in the literature on regionalized health care system,  
it is evident that RHA members are adopting codification 
knowledge management strategies more than personalization 
knowledge management strategies. Since codification knowl-
edge management strategies ensure re-use of explicit knowl-
edge by capturing, codifying, classifying and making available 
knowledge to support routine problem solving, the availability 
of RHA members’ incentives enshrined in the official knowl-
edge management policy of the organization becomes para-
mount. This is important because codification knowledge 
management strategies, unlike personalization strategies, need 
to be carefully and tactically nurtured to maximize its impact in 
organizations.

3. Efforts at enhancing the use of codified knowledge in regional-
ized health care decision-making should be directed at broaden-
ing the explicit knowledge base of RHA members to include 
externally-based relevant research. This will complement the 
internally-based inputs provided by senior management of  
the health regions. The internally-based evidence placed at the 
disposal of RHA members may not be enough evidence in mak-
ing evidence-based decisions. RHAs stand to gain a lot from 
external evidence by learning from experiences of other health 
care researchers. Such an attempt will advance significantly 
RHA members’ efforts in embracing evidence-based decision-
making.

4. RHA members should also be very cautious and tactful in  
relying mainly on senior management of health regions for 
inputs to inform their decisions. This is important because over-
reliance on senior management by RHA members will amount 
to erosion of their power base as independent advisory body  
in the health care decision-making process, as enshrined in the 
act underlying regionalization. Again, senior management will 
be more empowered and unaccountable if given the opportu-
nity to fully steer the directions of RHA members’ activities. 



 regionalized health care system in canada 237

RHA members should be encouraged and motivated to infor-
mally have discussions on management inputs, have them  
evaluated well in advance of formal RHA members’ meetings,  
so they become fully represented in decisions made by the 
RHAs.

5.  Furthermore, RHAs should have personnel specifically respon-
sible for knowledge management at the board level. Another 
option for the health regions is to re-train and resource the 
administrative staff specifically working with the board mem-
bers to play the role of knowledge managers in addition to their 
administrative duties.

6.  Since RHA members also use tacit knowledge in informing  
their decisions, it is expected that they engage in some knowl-
edge management practices that support personalization  
strategies. it is a fact that, not everything individuals or a group 
of people know can be codified as documents or tools for  
“universal” use.

7.  Supporting personalization knowledge management strategies 
means that an intervention is put in place to facilitate the man-
agement of tacit knowledge. one such intervention is the com-
munity  of practice approach. Even though communities of 
practice generally emanate voluntarily, they can be deliberately 
introduced and nurtured in organizations (wenger et al. 2002). 
Cultivating communities of practice among health board mem-
bers means arrangements such as: formal physical, virtual spaces 
to facilitate free flow of information among members, and orga-
nizational motivation for members to belong to such communi-
ties are provided.

8.  Through the communities of practice approach, RHA mem-
bers  can engage in informal discussions to facilitate tacit  
knowledge sharing to enrich members’ decisions. The online 
rather than face-to-face communities of practice seem to be  
the best fit for the RHA members. Though computer-based 
online communities of practice can be costly, they can support 
RHA members’ interaction despite their dispersed geographical 
destinations.

9.  Furthermore, since communities of practice can go beyond an 
organization, online communities for RHA members can be 
broadened to incorporate other individuals from related health 
organizations to share knowledge on health care.
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10.  Finally, the public will also have the opportunity to be part of  
RHA members’ discussions by participating in such online 
communities. Such a move will indeed make regionalization a 
true democratic intervention in health care decision-making 
process in Canada.
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Part III

UnIversItIes, IntermedIate actors and  
the Knowledge economy





1 This chapter is an expansion of an article titled, “examining the trilateral  networks 
of the triple helix: Intermediating organizations and academy-industry-government 
relations” that appeared in a special edition of Critical Sociology 36(4):503–519. The 
author is grateful to the publisher (sage) for permission to revise the piece for inclu-
sion in this book.

chaPter twelve

FacIlItatIng Knowledge transFer: the role oF 
IntermedIatIng organIzatIons1

amy scott metcalfe

For over a decade the non-profit sector has grown in size and has 
increased its sphere of influence in civil society. Indeed, the rise of  
voluntary organizations worldwide has been described as an “associa-
tion revolution” (salamon 1994). recently, domhoff has written about 
the political diversity of non-profit organizations and their relation-
ship to the “power elite” and the corporate sector (domhoff 2009). 
however, in the field of higher education there is a dearth of research 
concerning the role of organizations beyond the scope of the state, the 
market, and higher education institutions. enders noted that there are 
“many international organizations, like professional organizations, 
interest organizations, and scientific organizations” that should be 
considered part of the higher education policy process (2004: 377). 
Thus, despite the idea that academic institutions are “learning organi-
zations” (dill 1999) and part of a complex system of policy-making, 
there has been little scholarly attention paid to the inter-organizational 
networks surrounding the academy that influence and participate in 
the exchange of knowledge.

This chapter is concerned with the role of “intermediating” organiza-
tions and knowledge transfer within university-industry- government 
(UIg) relations. The discussion begins with a review of literature on 
inter-organizational ties and boundary-spanning behaviors, followed 
by a critique of several leading models of higher education govern-
ance  with regard to their recognition of external organizations. The 
chapter then includes a definition and discussion of “intermediating” 
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organizations, those organizations that intentionally and actively facil-
itate UIg relationships. Finally, a case study of an intermediating 
organization in canada is presented, with a discussion of its role in 
regional development and innovation processes.

Inter-Organizational Ties and the Non-Profit Sector

In his work on inter-organizational relations in Britain and the 
United states, ware (1989) situated his discussion within the context 
of capitalist democracies, and as such his conceptualization of these 
interactions was both economic and political. he used the term “inter-
mediate organization” to refer to “organizations which in law are  
private institutions but which take a legal status that prevents the  
distribution of any profits they might make,” and which “lie between 
the state and the profit-making sector” (1989: 1). Intermediate organi-
zations, in ware’s definition, include “churches, non-profit-making 
hospitals and social welfare agencies, famine relief agencies, ‘private’ 
universities, consumer cooperatives, credit unions, and social clubs” 
(1989: 1). he added that some organizations are “semi-private,” in  
that they have legal status as charities but are awarded most of their 
operational funds by the state. ware challenged the concept of non-
profits as isolated from the public and private sectors, and stated  
that their “relations with the market and the state are far more com-
plex, and far less ‘independent’ than the ‘third sector’ image suggests” 
(1989: 6). he recognized the tension that exists between intermedi-
ate  organizations and commercial enterprises, a theme that has  
been popularized in the business press under the heading of unfair 
competition.

ware described organizations as being one of the following, along a 
public/private continuum: state-owned agencies, un-owned private 
organizations, non-profit distributing privately-owned organizations, 
or privately owned profit-distributing organizations. In terms of reve-
nue source, he placed organizations within the earning categories of: 
taxes or transfers from tax-originating income; donations, subscrip-
tions, and other non-tax, non-commercial income; or sales of goods 
and services (ware 1989: 11). The distinctions between public and  
private entities in ware’s organizational typology are useful to narrow 
the field of study, but are too rigid for use in the current era of non-
profit commercialization. For example, many non-profit organizations 
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participate in the sale of goods and services, albeit usually related to 
their mission and community charter. another reason for caution 
in the application of ware’s typology of public and private entities is 
that these distinctions will necessarily vary from country to country 
depending on the legal boundaries between the commercial sector and 
the state. In this era of governmental outsourcing and privatization, 
the “public sector” has become a quasi-marketplace. as well, the 
sources of income for many non-profit organizations that are discrete 
from the state are diverse, consisting of income from government  
in the form of membership dues paid by state agencies on behalf of 
public-sector employees, philanthropic donations, corporate sponsor-
ships, federal grants, and the sale of goods and services.

In addition to ware’s concept of the organizational boundaries 
between the public and private sectors, it is important to note 
weisbrod’s recognition of competition and commercialization within 
the non-profit sector (weisbrod 1998). In To Profit or Not to Profit: The 
Commercial Transformation of the Nonprofit Sector (1989), weisbrod 
argued that two simultaneous changes are occurring within the non-
profit world, particularly in the United states: the rapid growth of non-
profit organizations and an increasing commercialization of these 
“third sector” entities; points that were echoed by domhoff (2009). 
while weisbrod’s analysis covered several types of non-profit organi-
zations, his findings are particularly relevant to higher education, 
especially as for-profit educational institutions become more visible in 
the inter-organizational landscape. The blurring of boundaries between 
public and private organizations is a key component of weisbrod’s 
research, and he stated that “the competition between nonprofits and 
private firms is made even more complex by the fact that at the same 
time that nonprofits are moving into activities that have previously 
been the domain of for-profit firms, private firms are expanding into 
traditionally nonprofit areas” (1998: 5). weisbrod noted, however, that 
in some sectors, such as higher education, competition between non-
profits and private firms is not as common as strategic alliances and 
partnerships. he cited as examples the research alliances between 
pharmaceutical companies and universities and partnerships between 
athletic apparel companies and university teams. significant to this 
discussion is the notion that non-profit organizations are seeking 
external resources through the development of commercial products 
and services, which may or may not be ancillary to the knowledge-
centric missions of these organizations.
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Academic Boundary-Spanners

aldrich and herker (1977) were some of the first researchers to discuss 
boundary-spanners and their behaviour of crossing between an organ-
ization and its environment. They explained that membership defines 
the organizational boundary, and that power within the organization 
often revolves around who governs the rules for membership status. 
They saw two functions of boundary-spanning roles: information pro-
cessing and external representation. aldrich and herker hypothesized 
that the number and intensity of boundary-spanning roles within an 
organization is in part influenced by the size of the organization, and 
they relied upon Thompson’s (1967) categories of organizational tech-
nology when they linked boundary-spanning behavior with the type 
of processes used to achieve organizational goals. while boundary-
spanners are naturally those at the top-level of the organization where 
there is extensive contact with the external environment, those indi-
viduals close to the technical core are also likely to have boundary-
spanning roles and concomitant organizational influence, particularly 
when they have social networks that extend beyond their normal work 
requirements.

aldrich and herker also noted that power within an organization 
can be concentrated within these boundary-spanning roles to the 
extent that these individuals are “gatekeepers” of information neces-
sary for organizational survival. although research on boundary-
spanning was explored throughout the 1980s and early 1990s, the 
co-evolving empirical strands of networked organizations, learning 
organizations, and strategic alliances have eclipsed research on 
 boundary-spanners. Indeed, within practitioner-oriented business lit-
erature, the concept of “boundary-less” organizations is prevalent as 
managers attempt to achieve efficiency by flattening bureaucratic hier-
archies and removing physical and cultural barriers to organizational 
success.

Intermediary Organizations and Knowledge Transfer

In a review of literature associated with knowledge transfer and  
university-industry relations, agrawal (2001) categorized recent  
scholarship as being concerned with (i) firm characteristics, (ii) uni-
versity characteristics, (iii) geography in terms of localized spillover, 
and (iv)  channels of knowledge transfer. Interestingly, none of the 
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 categories included literature that focused on inter-organizational rela-
tions beyond the university-industry dynamic. of particular relevance 
to this discussion, agrawal’s essay did not mention intermediary 
organizations or the role of non-university, non-firm actors within the 
knowledge transfer process.

In contrast, the role of intermediaries was explicitly the topic of 
smedlund’s work on knowledge systems (2005). expanding from the 
definition that intermediary organizations are those that function “in 
the midst of the users and producers of knowledge” (2005: 210), 
smedlund argued that the innovation function of intermediaries is 
broad and includes direct and indirect aspects of knowledge transfer. 
smedlund also noted that organizations could serve intermediary roles 
at the macro, meso, and micro levels, to different ends. For example, at 
the regional (meso) level, intermediary organizations could:

improve the image and identity of the region, leverage the social capital 
and encourage communities of practice in the region, create appealing 
environments to creative individuals, and generate local, regional, 
national and international links and relationships of knowledge creation, 
knowledge transfer and knowledge implementing (smedlund 2005: 218).

This type of activity was empirically investigated by Kodama (2008), 
who studied the membership-driven technology advanced metro-
politan area (tama) Industrial vitalization association Inc., in 
Japan. The tama association is an autonomous organization with 
membership from the industrial, academic and governmental sectors. 
Kodama found that in regions where there were sufficient numbers of 
organizations involved in the knowledge transfer process, intermedi-
ary organizations like the tama association could help connect enti-
ties and foster partnerships, depending on the absorptive capacities of 
the participating organizations.

Higher Education Governance Models and External Organizations

The Triangle of Coordination

one of the most enduring conceptual frameworks in comparative 
higher education is Burton clark’s ‘triangle of coordination’ described 
in his book titled, The Higher Education System: Academic Organization 
in a Cross-national Perspective (1983). clark’s identification of “three 
ideal types—state system, market system and professional system…” 
(1983: 136) arose from his interest in inter-organizational analysis and 
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the social, economic, and political forces that affect education (clark 
1965). clark utilized his triangle to compare the governance tensions 
among eight national higher education systems (the former Ussr, 
sweden, France, Italy, Britain, canada, Japan, and the United states). 
each of these national systems was placed within the triangle near the 
point of strongest governing influence (state authority, market, or aca-
demic oligarchy), providing a visual and relational comparison.

at the time of clark’s writing in the early 1980s, he correctly per-
ceived that the impact of the market was strongest in the United states, 
whose higher education system was soon to become a model (for bet-
ter or for worse) for entrepreneurial behaviour in postsecondary edu-
cation worldwide. he wrote, “in this triangular conception of types of 
integration, most of the overt action in most national systems is located 
to the left of the midpoint: the open battle is between state officials and 
professors” (1983: 145). while the predominance of state and faculty 
control may have been true in the 1980s, clark’s triangle presciently 
was the tip of an arrow pointed directly toward the market. yet, as he 
was informed by a pre-Bayh-dole era, before entrepreneurial policy-
making in higher education had become widespread (at least in north 
america), clark expressed market coordination in terms of internal 
competition for the traditional forms of academic exchange (i.e., tui-
tion, tenure, and prestige) and not as a driver of national and global 
economic development strategies.

Indeed, the word “industry” is not indexed in The Higher Education 
System, and clark’s definition of “corporatism” in postsecondary sys-
tems as the co-optation of government by special interest groups is 
very different from the “commercialization” that is implied by the same 
term today (see Bok 2003: 3). while clark’s model has been utilized to 
understand the tensions that exist between academe, the state, and the 
market (see Bracco et al. 1999), the past two decades have been marked 
by a social shift that views higher education as more of a private good 
than a public good. This shift has impacted the applicability of the tri-
angle model to contemporary postsecondary institutions and their 
inter-organizational relationships. The triangle of coordination is lim-
ited in five important ways.

First, the category of “academic oligarchy” is rooted in the presump-
tion of faculty preeminence, and does not fit with the trend of admin-
istrative accretion (leslie and rhoades 1995) and the rise of support 
professions within the academy (rhoades 1998). Faculty senates and 
peer-review are still viable forces within academic governance, but the 
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cadre of “academic professionals” is now larger than tenured and 
 tenure-accruing professors. second, the triangular construct of the 
model emphasizes the oppositional pulls of academe, the market, and 
the state, but does not allow for the representation of partnerships and 
alliances among them, even though the intent of the triangle is to 
understand coordination and integration of academic governance. 
when higher education institutions are leveraged by state govern-
ments as vehicles of economic development, which includes participa-
tion within the market through patented inventions, licensing, and 
spin-off companies, the relations between academe, the state, and the 
market are much more recursive than a triangle can convey. Third, as 
organizations are becoming more understood as being embedded 
within complex inter-organizational networks, a tripartite analysis is 
no longer sufficient to describe the forces at work within and without 
higher education institutions. many types of organizations partici-
pate  in the arena of higher education coordination, including non-
governmental organizations and special interest groups, whose place 
on the triangle is not apparent. The fourth limitation of clark’s triangle 
of coordination is that it is unable to capture the increasing diversity  
of higher education’s institutional forms. as for-profit schools of higher 
learning emerge (such as the University of Phoenix) and as two-year 
community colleges continue to evolve into baccalaureate-granting 
institutions (particularly in the Us), the presumption of a monolithic 
“university” type is no longer valid. Further, e-learning campuses, 
many of which use the title “university,” stretch the conventional 
notions of “academic oligarchy” and shared governance.

The triangle model does not permit us to ask, “how do the state and 
the market interact with these new institutional types?” In addition, it 
is not clear how the changing role of faculty in these evolving institu-
tional types can be better understood using the triangle model. For 
example, do contract faculty who teach primarily undergraduates 
interact with the state and market in the same way as research faculty 
who are also ceo’s of start-up companies? Finally, in a global econ-
omy it is more difficult to pinpoint an entire country’s higher educa-
tion system within clark’s triangle of coordination. Individual 
institutions within national postsecondary systems are interacting 
with the market and industry with marked difference. e-learning  
programs in particular fields, for example, connect institutions (or 
particular academic units within institutions) with foreign markets in 
ways that the triangle cannot depict. a business college, for example, 
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may be closely tied to market influences both domestic and interna-
tional, yet the university as a whole may have a more nationalistic or 
local focus. In addition, international research programs can involve 
several governments and higher education systems, creating networks 
of innovation and market participation schemas that cannot be lik-
ened to flat triangles of single-state governance.

The Triple Helix

while Burton clark’s model of higher education coordination has 
been widely utilized, the triple helix model also pertains to the rela-
tions between universities, the market, and government. since the 
publication of clark’s triangle of coordination in the 1980s, higher 
education governance has experienced significant changes, many of 
which are addressed in the triple helix model (tuunainen 2005).  
In Universities and the Global Knowledge Economy (1997), etzkowitz 
and leydesdorff presented the ‘triple helix’ of academy-industry- 
government relations. a visual metaphor of the intertwining nature  
of universities, industry, and government, the triple-helix is not sur-
prisingly based upon the organic dna structure so important to the 
burgeoning investment field of biotechnology.

like clark’s triangle of coordination, the triple helix is concerned 
with the representation of the academy, the state, and the market, but 
etzkowitz and leydesdorff conceptualized their model during a period 
of emerging academic entrepreneurship and innovation-centered  
policy-making in the 1990s. as university research became more 
responsive to the interests of industry by shifting away from basic sci-
ence toward applied science and technoscience (gibbons et al. 1994), 
the triple helix model was co-opted from these research and develop-
ment pursuits to describe the reflexive and recombinant nature of 
industry, universities, and government. The triple helix implies an evo-
lutionary process in contrast to clark’s static triangle shape, within 
which the three strands form inter-organizational bonds. Between the 
strands are ‘trilateral networks’ of cooperative interaction, which 
strengthen the ties between the three strands and provide multiple 
paths for inter-agency collaboration.

etzkowitz (2003) further articulated the evolutionary aspects of the 
triple helix in describing four stages of its formation: (i) internal trans-
formation in each of the helices, (ii) influence of one helix upon 
another, (iii) creation of a new overlay of trilateral networks and 
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organizations from the interaction among the three helices, and (iv) a 
recursive effect of the triple helix networks both on the spirals from 
which they emerged and on the larger society (2003: 301). of these 
stages, the third is the most relevant to this discussion. although 
etzkowitz describes organizations that ‘typically form to fill gaps in an 
innovation system’ (2003: 301) such as Joint venture in silicon valley, 
Knowledge circle of amsterdam, and the new england council, this 
type of organization has not been widely examined in the triple helix 
literature. In addition, these organizations on the trilateral networks 
should not be confused with the ‘hybrid organizations’ that etzkowitz 
described as also being situated within the trilateral networks, as these 
are more commonly known as the entrepreneurial university or other 
mode 2 institutions (nowotny et al. 2001).

while the trilateral networks of the triple-helix permit an under-
standing of the interactions between research universities and  
government–industry innovation systems, the model exhibits several 
limitations for scholars of university-industry-government relations. 
one limitation of the trilateral network approach is a structural reli-
ance on three organizational types or sectors (university, industry, gov-
ernment), which inhibits researchers of innovation cycles, economic 
development, and academic entrepreneurialism from understanding 
or examining the influences of organizations that are not higher edu-
cation institutions, industrial firms, or government entities. yet, organ-
izations whose very mission is the fostering of these cross-sector 
relationships do exist. while the interstitial location of these organiza-
tions is important as the name ‘trilateral networks’ suggests, their func-
tion might go unrecognized without a more process-oriented model.

The Glonacal Agency Heuristic

The need for a more expansive governance model was addressed  
by marginson and rhoades, as they stated, “we need to study how 
local  actors and institutions extend their activities to the interna-
tional stage” (2002: 286). marginson and rhoades developed a ‘glona-
cal agency heuristic’ to describe the various influences on higher 
education governance and policy-making. Their model focuses on 
these dimensions to emphasize “the intersections, interactions,  
mutual determinations of these levels—global, national, and local—
and domains—organizational agencies and the agency of collec-
tivities”—(2002: 289). Their model goes beyond clark’s triangle of 
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coordination and etzkowitz  and leydesdorff ’s triple helix to create 
“crystals” of “interconnected hexagons” located in three-dimensional 
space. significant contri butions of the model include the ability to  
discuss inter-organizational reciprocity, the magnitude of ties, organi-
zational historicity and social embeddedness, and spheres of influence 
(geographical and functional).

although their glonacal agency heuristic is a positive step toward 
re-conceptualizing the tripartite structure of academic governance, 
their model is too complex for practical application. yet, they cor-
rectly state that if the inter-organizational field around higher educa-
tion can be considered, a larger variety of organizational actors can be 
contemplated.

The Model of Intermediating Organizations

The concept of intermediating organizations is tied to a theoretical  
tradition that has addressed the changes brought to higher educa-
tion by the ‘new economy’ and globalization (slaughter and rhoades 
2004). The widespread use of information technologies has stretched 
the boundaries of time and place, has introduced new commodities  
of exchange, and has emphasized resource stress within organiza-
tions  (castells, 2000). Further, in the ‘new economy’ the external 
organizational environment is characterized by intense competi-
tion,  innovation, flexibility, and risk (carnoy 2000, carnoy et al. 
1993).  globalization, as described by levin (2001), manifests itself  
in organizations such as higher education institutions through pro-
duction processes, technological innovation, and dependence upon 
these innovations.

The terms ‘mediating,’ ‘intermediary,’ and ‘intermediate’ have been 
used to describe interstitial organizations in higher education and 
public policy (Berger and neuhaus 1977; harkavy and Puckett 1991, 
el-Khawas 1997, ware 1989). continuing the use of terminology  
common to organizational studies to describe the mediating nature  
of some organizations (Braun 1993, Burch 2002, honig 2004, Pavetti  
et al. 2000, wynn 2000), intermediating organizations are here defined 
as those organizations that are intentionally situated between the  
state, industry, and higher education. Intermediating organizations 
may be foundations, associations, consortia, independent research 
centers (including research parks), or special interest groups. It is 
hypothesized that each type of intermediating organization mentioned 
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above will have unique characteristics, and therefore should be 
explored independently (metcalfe 2004, slaughter and rhoades 2004).

Intermediating organizations are situated within a vast inter- 
organizational field concerned with higher education and the role of 
universities in society (cook 1998). In an early work that set out to 
describe the inter-organizational space of american higher education, 
murray (1976) described higher education associations as being core 
lobbies, satellite lobbies, or peripheral lobbies. In his system, core  
lobbies are the “central cluster of large associations representing the 
principal institutional constituencies in higher education” (1976: 82) 
such as the american council on education (ace) and the american 
association of Universities (aaU). satellite lobbies are “the associated 
cluster of organizations which represent a specialized constituency 
within the context of the more comprehensive associations,” and are 
further divided into research and non-research university categories. 
an  example of a satellite lobby is the council of graduate schools 
(cgs). Periph eral lobbies are those that represent “(i) individual insti-
tutions or systems; (ii) small associations; (iii) functional, discipline 
 organizations; (iv) occupational groups, and (v) special task organiza-
tions” (1976: 84).

while murray’s typology is spatially organized around a focal  
entity (the Us federal government), intermediating organizations can 
be better understood and organized by their central characteristics. 

table 12.1. typology of intermediating organizations

type description examples

associations Institutional consortia  
disciplinary/scholarly  
Professional/managerial  
trade/Industrial

Internet2  
association of University 
technology managers 
(aUtm)

Foundations educational  
Philanthropic  
research

canada Foundation for 
Innovation (cFI)

centres and  
Institutes

Identity-based  
Issue-based  
research-based  
Think tanks/Institutes

conference Board  
of canada  
glion colloquium
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like many of the organizations described by murray, intermediating  
organizations intentionally operate as liaisons between higher educa-
tion, the market, and the state. Thus, the types of intermediating 
organizations can be organized as in table 12.1, but not all organiza-
tions matching the descriptions above should be classified as interme-
diating in nature.

In creating a model of intermediating organizations, the limitations 
of clark’s triangle of coordination and the structural challenges of the 
triple-helix and glonacal agency heuristic were considered. Therefore, 
the model is a networked structure that regards the nature of the ties 
between organizations as a potential unit of analysis with as much sig-
nificance as the organizations themselves. Flows between the trilateral 
networks are of particular relevance to the model of intermediating 
organizations. In addition to these concepts, these organizations are 
often between the public and private sectors (ware 1989) and increas-
ingly involved in the commercialization of the nonprofit sector 
(weisbrod 1998). Further, professional accretion, professionalization, 
and the potential impact of professional associations can be addressed 
with the model (metcalfe 2004; greenwood et al. 2002, wilensky 1964).

Figure 12.1. model of an intermediating organization.
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The model situates the Intermediating organization at the center of 
the diagram. This is conceptual as well as practical, as from this per-
spective the Intermediating organization is the primary organiza-
tional unit of analysis and the focus of inquiry. surrounding the 
Intermediating organization are sections representing the market, 
higher education, and the state. These are described as ‘sets’ because 
each is far more complex than can be described in a model or diagram. 
The state, for example, as noted above, can be local, national, regional, 
or global in scope and governance (marginson and rhoades 2002). 
The market may be divided into different industrial sectors and types 
of businesses. higher education can be further sub-categorized by 
control (public/private), geographic region, size, and institutional 
ranking. Thus, while the model is fairly simple at first glance, it is 
intended to have wide applicability.

The model shows three ‘flows’ of exchange that occur between the 
organizational sets, which are central to the influence of intermediat-
ing organizations: the Flow of actors, the Flow of resources, and the 
Flow of commerce. The flows connect the state, industry, and higher 
education to the intermediating organization, and to some extent the 
flows intersect each organizational set. each of these flows is described 
in more detail below, but it is significant to note that each of these flows 
can be a source of income for the intermediating organization (through 
membership dues, special contracts, and sales of goods and services). 
These flows express the transactions that take place between and 
among formally defined organizational entities. These flows also high-
light the perceived and real transparencies and opacities of organiza-
tional boundaries. a fundamental tenet of the model is that an 
organizational border is a boundary-object, socially-constructed, 
which is utilized by actors to serve the interests of themselves and their 
affiliated groups (guston 2001, lynn 2005, sapsed and salter 2004, 
star 1989).

The three flows are grounded in the literature of higher education 
research and the scholarship of organizations. The Flow of actors, for 
example, was developed to recognize the role of individuals within 
organizations, specifically those that can be described as ‘boundary-
spanners’ (aldrich and herker 1977). The Flow of actors also encom-
passes concepts of networks (scott 2000, Thompson 2003) and changes 
in academic labor (rhoades 1998, rhoades and sporn 2002). at the 
most basic level, organizations are dependent upon the Flow of actors 
because without people, organizations do not exist. People move 
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between the public and private sectors as employees, consultants, cus-
tomers, volunteers, etc. In contrast to typical organizational research, 
the model of intermediating organizations assumes that individuals 
have a variety of affiliations, be they formal or informal, temporary or 
static. within most organizations people hold several affiliations 
simultaneously; their identities are shaped by these organizations as 
they shape the organizations themselves.

There are three types of exchange within the Flow of resources: 
knowledge, financial, and emblematic (prestige). The Flow of resources 
has been conceptualized with the consideration of resource depend-
ency theory (Pfeiffer and salancik [1978] 2003) and its limitations,  
as described by slaughter and rhoades (2004). The Flow of resources 
is based upon the concepts of knowledge exchange (castells 2000, 
delanty 2001, gibbons et al. 1994, godin and gingras, 2000), financial 
exchange (mcchesney et al. 1998, rifkin 2000, smith 2000), and 
emblematic exchange (gulati 1995, King and slaughter 2004). 
Knowledge exchange is an important function of organizations, and  
it is critical to the value of an intermediating organization. without 
efficient methods for knowledge exchange an intermediating organiza-
tion will not be utilized by other organizations in the UIg sectors 
because the Flows of actors, resources, and commerce depend upon 
reliable information.

Financial exchange is the ‘bread and butter’ aspect of an intermedi-
ating organization, where revenues and expenditures are examined.  
as nonprofit organizations, many intermediating organizations are 
subject to open records laws and as such financial data are often pub-
licly available. emblematic exchange is also a publicly visible form of 
affiliation. tokens of exchange are used, such as organizational logos, 
partnership programs, and naming opportunities. other aspects of 
affiliation that are considered emblematic exchanges are strategic alli-
ances and sponsorships that involve visible name recognition. 
emblematic exchanges confer legitimacy and they advertise affiliation 
to organization members and non-members.

Finally, the Flow of commerce was conceptually informed by 
research on the corporatization of the non-profit sector (weisbrod 
1998) and examinations of higher education institutions as com-
mercial sites (Barrow 1990, Bok 2003, gould 2003, Kirp 2003, schiller 
1999, white and hauck 2000). The Flow of commerce is the trade of 
goods and services that flows through intermediating organizations. 
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Intermediating organizations can participate in a ‘micro-market’ that 
they help shape by selling goods and/or services to their members  
and to non-members. Intermediating organizations also create oppor-
tunities for competition and collaboration between public and private 
entities, which may or may not be members of the organization.

The Flow of commerce differs from the Flow of resources in that 
the latter includes grants and sponsorships while the former is con-
cerned solely with commercial activity. management of the Flow  
of commerce is an entrepreneurial endeavor for intermediating 
organizations. structures such as corporate partner programs stratify  
vendors and corporate members in such a way as to capitalize on exist-
ing  competition between companies while creating incentives  for 
increased revenues through corporate sponsorships and vendor ser-
vices (metcalfe 2004). Intermediating organizations do not just broker 
merchant relationships; they also provide members with legitimated 
vendor lists and product endorsements, either directly or indirectly.

Polodny (1994) discussed inter-organizational linkages within an 
environment marked by uncertainty as functions of trust and prestige. 
Polodny stated, “the greater the market uncertainty, the more that 
organizations engage in exchange relations with those whom they have 
transacted in the past” (1994: 458). Furthermore, “the greater the 
uncertainty, the more that organizations engage in transactions with 
those of similar status.” For this reason intermediating organizations 
are hypothesized to strengthen ties between the public and private sec-
tor, as membership status within the intermediating organization helps 
to confer legitimacy and status upon the potential partners. Further, 
emblems of the intermediating organization serve to remind members 
of their common affiliation.

The Intermediating organization model is intended to aid in  
the understanding of the ways in which public/private networks  
form, specifically the ties between higher education, government,  
and industry. Intermediating organizations are a type of ‘go-between’ 
that advance the progress of relationships between the respective 
 boundary-spanners of public and private groups, relations that might 
lead to direct ties across sectors and increased knowledge transfer. In 
contrast with other organizations, intermediating organizations are 
strongly directed toward external constituents and opportunities, but 
it would be wrong to say that these organizations are solely ‘dependent’ 
upon these external resources.
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Case Study of the Ottawa Centre for Research and  
Innovation (OCRI)

to better understand how the theory of intermediating organiza-
tions might be applied to real-world university-industry-government 
relationships, a case study of the ottawa centre for research and 
Innovation (ocrI) is described below. The centre can be defined as an 
intermediating organization that functions as a liaison between the 
public and private sectors. Founded in 1983, the ottawa centre for 
research and Innovation, (originally named the ottawa-carleton 
research Institute, with the same initials), is a nonprofit, membership-
based organization, with over 625 organizational members from the 
public and private sectors. The ocrI has described itself as a “rallying 
point for business, education and government to advance ottawa’s 
globally competitive knowledge-based economy” (ocrI 2009). In this 
succinct summary of its mission, the ocrI’s leadership clearly consid-
ers the organization to be ideally situated between the academy, indus-
try, and government. as a ‘rallying point,’ the ocrI serves an 
intermediating function by brokering an inter-organizational space 
where individuals from public and private entities can meet, discuss 
mutually supportive goals, and strategize ways to achieve those goals. 
In turn, the public and private sectors fund the organization through 
membership dues, sponsorships, and grants.

when analyzed through the framework of intermediating organiza-
tions, the impact of the ocrI on university-industry-government 
relations is seen through a Flow of actors, a Flow of resources, and a 
Flow of commerce. with over 45 staff members and 28 people on the 
Board of directors who sit on various committees, the Flow of actors 
within ocrI is complex. within this group, the interplay between 
actors in the public and private sector can be observed. For example, 
the Board of directors for ocrI is composed of individuals from over 
a dozen business ventures, companies and trade associations (includ-
ing the prominent canadian firms nortel and research in motion), 
government officials (the mayor and the councilor of the city of 
ottawa), and representatives from colleges and universities (such 
carleton University and the University of ottawa). The Board of the 
ocrI provides an opportunity for ottawa’s leadership from business, 
academe, and government to convene on matters of regional economic 
development.

Participation on the ocrI board is a shared experience that allows 
each actor to make contacts across the public-private divide and among 
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the three areas of university-industry-government relations. ocrI’s 
Flow of resources entails the money, information, and prestige that are 
exchanged between public and private members of the organization. 
membership dues, particularly from corporate members, are an impor-
tant transaction for ocrI. annual dues range from 300 canadian dol-
lars for an individual membership to $10,000 canadian dollars for 
companies with more than 1,000 employees. with about 625 members 
(individuals and organizations), the dues are a significant revenue 
source for ocrI. other funds come from private foundations and gov-
ernment grants for specific programs and services. about 20 percent of 
the ocrI operating budget comes from an annual grant from the city 
of ottawa ($1.592 million in 2005). In addition, ocrI sells space for 
banner advertisements on the search results pages of its web site, at the 
top of the home page, and in email communications to members.

Perhaps the greatest Flow of resources within and around ocrI is 
the transaction of knowledge. ocrI hosts a variety of programs for 
small businesses, educators, and community members that help to 
support the infrastructure of the region. For example, the ocrI was an 
inaugural partner of ottawa’s software Process Improvement network 
(sPIn), which they had described as “a forum for the free and open 
exchange of software process improvement expertise, experiences and 
ideas” (ocrI 2009). The objective was to “promote process improve-
ment, increased process maturity and high quality software-based 
products in the ottawa region, through an active program of network-
ing, presentations, publications/discussion groups, as well as liaise 
with other similar groups” (ocrI 2009). as sPIn members came from 
academe, industry, and government, the ottawa sPIn is just one 
example of the many programs that ocrI offers to increase the techni-
cal knowledge-base of the region and UIg relations.

In addition, ocrI partners with other regional groups to offer spe-
cialized conferences. In 2008, ocrI partnered with the national 
research council canada and carleton University to offer an execu-
tive  symposium on Photonics commercialization. The event was 
described as bringing “senior executives from leading photonics cor-
porations together with high ranking government officials to present 
their perspective on the commercialization of photonics” (ocrI  
2009). as the conference was co-sponsored by a federal-level research 
council and a local university with a specialization in the field of 
Photonics, the event demonstrates ocrI’s interest in bridging the 
public and private sectors by fostering opportunities for the commer-
cialization of public research.
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one of the more direct intermediating roles that ocrI plays is the 
co-sponsorship of a set of university research chairs in high tech fields. 
The chairs are funded through a partnership between the ocrI, 
communications and Information technology ontario (cIto), and 
the natural sciences and engineering research council of canada 
(nserc), representing the interests of the university-industry- 
government triad. Known as the ocrI/cIto/nserc Industrial 
research chair (Irc) program, the chairs are meant to be awarded to 
individuals who conduct research that “presents unique industrial 
opportunities and that responds to industrial needs” (ocrI 2009).  
at present, there are three chairs in the following areas: real-time 
multimedia distributed database systems (University of ottawa), 
Performance engineering of real-time software (carleton University), 
and User-centred Product design (carleton University). each chair is 
selected for a renewable five-year term.

Prestige exchange between ocrI and other organizations is noted 
through their strategic alliances. The ocrI web site lists these ties, 
preceded by the statement, “Partnerships and alliances have been the 
enablers of success for ocrI. Partnerships with local, provincial and 
national organizations allow ocrI to broaden their efforts to advance 
ottawa’s technology community” (ocrI 2009). The web site then lists 
the local, provincial, and national alliances in research and develop-
ment (table 12.2). These strategic alliances are spread between trade 
organizations and government research centers, with academic 
involvement occurring in both. as such, the strategic alliances built 
between ocrI and the organizations listed above create ties between 
universities, industry, and government.

The third flow that occurs between ocrI and public/private entities 
is the Flow of commerce. ocrI, like many intermediating organiza-
tions, hosts various conferences that showcase the goods and services 
of their membership. For example, the ocrI hosts an annual ottawa 
venture and technology summit. The event is hosted under the direc-
tion of ocrI’s ottawa capital network, which forms connections 
between investors and business ventures in the region. The summit 
provides a forum for angel investors to hear presentations from several 
companies seeking capital, which are hand-picked by the ottawa 
capital network on the basis of management strength, connections to 
ottawa, and uniqueness of products or services. to be included in the 
summit, companies have to be “canadian-owned, privately held, 
ottawa based”.
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Through the summit and other events, ocrI directly supports the 
Flow of commerce in ottawa. as much of the commercial activity 
supported by these events is high-tech in nature, ocrI is directly tied 
to the knowledge-spillovers that occur between educational institu-
tions, government research centers, and industry. Indeed it could be 
stated that ocrI helps the private sector to capture knowledge- 
spillovers and to make academic science part of ottawa’s knowledge 
economy.

Conclusion

This chapter presents a new model for higher education research  
and the investigation of innovation networks. The model of inter-
mediating  organizations presented here is intended to aid future 
research regarding the role of external organizations in the university-
industry-government relationship, leading to a new consideration of 
inter-organizational behavior and external influence. Intermediating 

table 12.2. r&d alliances between ocrI, universities, industry, and 
government, 2009

local  
(city of ottawa)

national capital Institute of telecommunications

ottawa Photonics cluster
ottawa Photonics research alliance

Provincial ontario centres of excellence:
  •  Communications and Information Technology  

 ontario
  • Materials and Manufacturing Ontario
  • Photonics Research Ontario
  •  Centre for Research in Earth and Space  

 technology
ontario ministry of economic development and  
 trade

national national research council
natural sciences and engineering council
Industry canada
canada research chairs
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organizations, which may be foundations, associations, consortia, 
independent research centers, or special interest groups, are hypothe-
sized to actively position themselves between the state, industry, and 
higher education in order to fulfill their missions and increase organi-
zational legitimacy, power, and revenue. Three inter-organizational 
‘flows’ have been conceptualized to connect the organizational sets. 
These transactional processes are: the Flow of actors, the Flow of 
resources, and the Flow of commerce. The three flows are grounded 
in the literature of higher education research and the sociology of 
organizations.

a focus on intermediating organizations is essential to our under-
standing of the ways in which public/private networks form, specifi-
cally the ties between higher education, industry, and government. 
These of ‘go-between’ organizations foster relationship building 
between the respective boundary-spanners of public and private 
groups, relations that might lead to direct ties across sectors in the 
form of strategic alliances and organizational partnerships. In contrast 
with other organizations, intermediating organizations are strongly 
directed toward external constituents and opportunities, but as stated 
above, it would be wrong to say that these organizations are solely 
‘dependent’ upon these external resources. The ottawa centre for 
research and Innovation (ocrI) is a good example, as it is both driven 
to support its partner organizations and to grow as an independent 
organization with its own agenda.

however, much like higher education institutions are theorized  
to be potentially moved toward the needs of external resource pro-
viders (slaughter and rhoades 2004), the entrepreneurial behaviors  
of the ocrI may influence its organizational mission of over time, 
aligning it more closely with the needs of universities, industry, and 
government.
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CHAPTER THIRTEEN

IdEAls ANd CoNTRAdICTIoNs IN KNowlEdgE 
CAPITAlIzATIoN

James dzisah

Universities as institutions of knowledge are undergoing significant 
changes that are linked to such factors as the globalization of the econ-
omy, the rise of technologies based on generic forms of knowledge, the 
erosion of universities grant economy, the ability of universities to hold 
and exploit patents, the gradual breakdown of boundaries between 
basic and applied research, and the shift toward a knowledge-based 
economy (Baber 2001, Etzkowitz et al. 1995). In both scale and inten-
sity, these alterations have led to critical reflections on how scientific 
and technological innovations should be enhanced by policy decisions 
so as to bridge the gap between discovery and application. However, 
since theory occupies such an essential place in academic scholarship, 
different authors have devoted considerable time and effort in detail-
ing, albeit from varying theoretical outlooks the essential elements and 
inferences. For Marx, the function of theory was to guide men in 
changing the world. For Mannheim, theory was to provide scientific 
guidance for action directed towards ‘planning for freedom’ (zeitlin 
1997:383–4). For Manuel Castells theory is “a tool to understand the 
world, not an end for intellectual self-enjoyment” (1997:3). In the bur-
geoning scholarship on university-industry-government interactions, 
one can equally discern two, albeit, similar but competing theoretical 
explications: the ‘Mode 1-Mode 2’ thesis (gibbons et al. 1994) and the 
‘triple helix’ of university-industry-government relations (Etzkowitz 
and leydesdorff 1997) model.

These models detailed the contours of the rise of knowledge and  
its effects on intellectual property regimes and the capitalization  
of knowledge. In the ‘Mode 1-Mode 2’ model, gibbons and his collabo-
rators saw a move away from the traditional knowledge practices that 
delinked academia from society, perpetuating in the process, the  
so-called ‘ivory tower’ ideals. In the context of ‘Mode 1’, the scene  
of knowledge production is institutionally differentiated from the site 
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of application (gibbons et al. 1994). The recognition that individuals 
from both public and private realms, inside and outside the confines of 
the university have penetrated “conventional organizations to which 
their continuing attachment to an ‘external’ knowledge-based commu-
nity represents a valuable asset” (david and Foray 2002:9) is a testa-
ment that, a new political economy of knowledge is unfolding. This, in 
effect, gives credence to the argument that in a ‘Mode 2’ era knowledge 
production has become part of a larger process in which scientific, 
technological, and industrial knowledge productions have all become 
closely intertwined (gibbons et al. 1994).

As analytic and normative model, the triple helix theory is derived 
from the changing role of government in different societies in relation 
to academia and industry (Etzkowitz and leydesdorff 1997). Its basis 
is the recognition that the relations among relatively independent but 
interdependent institutional spheres are critical to improving the con-
ditions for innovation in a knowledge-based society (Etzkowitz 2008). 
The triple helix model comprises three basic elements: (1) a more 
prominent role for the university in innovation, on a par with indus-
try  and government in a knowledge-based society; (2) a movement 
towards collaborative relationships among the three major institu-
tional spheres in which innovation policy is increasingly an outcome 
of interaction rather than a prescription from government; (3) in addi-
tion to fulfilling their traditional functions, each institutional sphere 
‘takes the role of the other’ in some regards, such as a university taking 
government’s role of initiating development projects or industry’s role 
of firm formation. The institutional spheres still perform their tradi-
tional functions, but increasingly assume the tasks of advancing inno-
vation (Etzkowitz 2008).

This new dynamism notwithstanding, there is an ongoing debate  
as to why universities—institutions dedicated to the preservation, 
transmission, and production of knowledge with distinctive culture—
should be persuaded by policy-makers to adopt industrial traits  
that are contrary to the very existence of universities as undefiled 
instruments of society (Axelrod 2002, Brooks 1993, Cohen 2000, 
Pelikan 1992, slaughter and leslie 1997, washburn 2005). The general 
orientation, to paint in broad strokes, is that academic integrity is 
being undermined by the lure of corporate research dollars (washburn 
2005, Axelrod 2002, Turk 2000, slaughter and leslie 1997). In other 
words, there are potential deleterious effects in allowing industry to 
fund university research. with this debate in mind, the chapter utilizes 
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survey data to explore some of the core issues raised in this segment of 
the academic literature. It is argued that the perception of pervasive 
influence is not imaginary. There is a real or perceived conviction that 
the receipt or non-receipt of research funds from industry affects the 
idea of knowledge as a commodity. This reflects the broader debate on 
universities as instruments of knowledge and society (Habermas 1970, 
delanty 2001a, Pelikan 1992).

Globalization and Knowledge Capitalization

The process of globalization, traceable to the advances in information 
and communication technologies, has drastically reconfigured the 
notion of time and space (giddens 1990, Harvey 1989, Castells 1996). 
globalization has brought, along with its pervasiveness, a structural 
reorganization of societies, which in many ways is realistically different 
from those of the last quarter century (Bell 1973). It manifests itself  
in different spheres and fields. In terms of knowledge, the transforma-
tion is felt around institutions of higher education as they increas-
ingly come under the twirl of academic capitalism. These changes have 
occurred almost simultaneously with increasing recognition of the 
dual theoretical and practical impetuses of scientific research 
(Etzkowitz et al. 2000). whilst the process of the capitalization of aca-
demic scientific knowledge is not benign across the academic land-
scape, recent acceleration of the process has generated much debate in 
many circles. The dominance of these debates is understandable from 
the perspective that the study of the nature and causes of the transfor-
mation of universities is a relatively new area of interest.

In spite of this, the fact remains that scientific research and eco-
nomic activity are no strange correlates. In terms of university, indus-
try, and government relations, the linkage is exemplified by various 
attempts to develop science and technology parks, centres of excel-
lence, and other university-based research innovators (Castells and 
Hall 1994, Etzkowitz and leydesdorff 1997). while the explicit nature, 
the sheer size of the practice, and the manner in which “policies 
encouraging the university to become a driver of knowledge-
based  economy” (Etzkowitz 2002:1) are being pursued are novel in 
many ways, the transformation of academic science into economic 
outcome is as old as modern universities (Jacob and stewart 2004). The 
reality, however, is that modern universities are established to aid the 
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socio-economic development of their respective locales, regions and 
nations. In essence, universities are to help quicken the production of 
human and social capital with the expectation that both will in the 
long run be combined to produce economic capital.

However, the nature, substance, and structure of these economic 
development tasks are often ambiguously left to the discretion of vari-
ous stakeholders—university faculty and administration, private sec-
tor industries, local, regional, and national governments. This is why 
until recently, attempts were made to distinctively separate university 
and industrial research (Kleinman 1995). This distinction in a way 
makes for a superficial policing of boundaries by drawing an imagi-
nary line between scholarly and industrial research. In spite of this 
barriers, basic and applied research interact in a variety of ways,  
particularly through consultancy work done for industry by some aca-
demic faculty (Etzkowitz 2002). However, in the rigorous sense of the 
distinction between basic and applied science, “academe was perceived 
as doing the necessary fundamental science that often preceded appli-
cation and industrial development” (Croissant et al. 2001:108—109). 
The outcome of this separation was that it left “control of commercial 
opportunities of academic research in the hands of industry whereas 
control over the direction of research and the choice of research topics 
was left to academic scientists” (Etzkowitz 2002:13).

The boundary crossing has not abated but, continues to gradually 
increase. In spite of this, it will be naive to overly simplify the emerging 
political economy of knowledge. The rising socio-economic agenda is 
complex as it combined elements of previous economic activities into 
new modes: agricultural, industrial and knowledge. As Paul Krugman 
notes, while the “rise of new technologies makes old advantages irrel-
evant and offers new opportunities…the past is not completely irrele-
vant” (2000:271). since the structures, growth and trajectories of 
science and knowledge production are influenced by their specific 
social contexts, we must equally explore the underlying constitu-
tive social structures, depending on classical analysis if necessary, to 
understand current transformations. In this regard, the writings of 
Marx, durkheim, weber, Mannheim and the rest often revealed more 
than passive acquiescence of the implications of the social in the 
emerging transformations.

By integrating, albeit from different theoretical viewpoints com-
prehensive reflections on the intricate interaction between science 
and  society (Baber 2000), the aforementioned classical sociologists 
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provided us with the basic tools to examine contemporary transforma-
tions in both the regime and institutions of knowledge. For instance, 
Karl Marx’s framework for analyzing the dynamics of social change is 
embedded within the constant interaction between an objective natu-
ral world and human agency. In parallel, new forms of knowledge capi-
talization are shaped by the evolving social, economic and cultural 
factors operating at different levels, space and time. Marx in some of 
his writings went beyond the idea that the “institutionalization and 
growth of science and technology is moulded and shaped by the chang-
ing social and political context” (Baber 2000:140). In fact, Boris Hessen 
(1971 [1931]), also located the roots of Newton’s Principia in the emer-
gent social and economic context of the period in which Newton 
worked. Hessen’s analysis unpacked the fact that Newton’s laws of 
motion were formulated partly in order to grapple with the “problem 
of delineating the optimal conditions for projectile motion on the bat-
tlefield” (Baber 2000:140).

This communal nature of science while cherished is not by any 
stretch of imagination formalized into law that requires contemporary 
scientists, who are working in different socio-economic, political and 
cultural environments to desist from pursuing knowledge beyond 
their initial curiosities. However, significant chunk of early research 
into university-industry relations was full of moral lamentations about 
the perceived erosion of the normative structure of science (Kleinman 
and Vallas 2001). In large part, this was a reflection of the seminal  
work of Robert Merton (1973:240), in which he detailed the ethos of 
science: universalism, disinterestedness, organized skepticism and 
communalism. The ethos of ‘universalism’ is understood to mean that 
“truth claims, whatever their source, are to be subjected to pre-estab-
lished impersonal criteria: consonant with previously confirmed 
knowledge’ (Merton 1973:270). since “objectivity precluded particu-
larism” (Merton 1973:270), knowledge claims in the scientific realm 
must be rooted in some impersonal and universalistic criteria.

The ethos of ‘disinterestedness’ is meant to guarantee impartiality  
in the appraisal of knowledge claims. In the same breath ‘organized 
skepticism’ ensures that knowledge claims are accepted not on the 
basis of the rank or stature of a particular scientist but on the basis of 
scrutiny through established standards and measures. This is meant to 
guarantee that logical regularity and empirical precision are the only 
criteria for accepting what counts as scientific knowledge. The ethos of 
‘communalism’ refers to the exchange of knowledge within a scientific 
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community. This is crucial because without it, other scientists cannot 
subject knowledge claims to critical scrutiny. Merton was, in fact, 
aware that in practice, the ethos of science may not be adhered to by all 
scientists. He, therefore, fashioned them along the lines of a weberian 
ideal-type in order to set up the normative features that are critical for 
the development of scientific knowledge.

It is also likely that the breakdown of the norms of science into a 
state of anomie is the first stage of transition to a new set of norms. 
Indeed, such normative change is a social process in which a signifi-
cant number of persons go through the same experience and express 
similar but new conclusions. when a controversy arises and values 
such as academic research are threatened, it may be interpreted as the 
replacement of the norm of disinterestedness. This normative change 
has arisen not only from the practices of industrial science and the 
emergence of entrepreneurial dynamics within academia but, also 
from the external pervasive influences on the university, in the form of 
government policies such as the changes in the disposition of intellec-
tual property arising from federally funded research in the Us and the 
establishment of business-led centres of excellence in Canada. This 
normative change explains the reconstruction process of the renewal 
of social roles and institutions (see Etzkowitz, chapter one this volume 
for a more detailed discussion).

Ideals and Contradictions

The idea of the neutrality of knowledge has been at the centre of  
knowledge capitalization debates. For Habermas (1972), knowledge is 
formed only on the basis of interest and as such, academic science  
and knowledge, in the physical, natural, social or critical theoretical 
domains are socially constructed and inherently interest-laden. This is 
a call to recognize the ideals and contradictions within the academia 
itself and those that come with the university’s visible presence in the 
global economy (Kleinman 2003). In spite of this, in some quarters, 
academic scientists who engaged in collaborative research with indus-
try are not only seen as inherently skewing research and scholarship in 
favour of industrial patrons (see Turk 2000), but are also construed as 
infringing upon the very idea of scientific neutrality (Croissant and 
Restivo 2001). The ultimate measuring rod as alluded to in the preced-
ing section is the ideal-typical Mertonian norms of science.
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However, Jencks and Riesman (1969) have, in a much broader  
context, catalogued the contradictory nature of the university land-
scape. As they note, some of the ideals and contradictions emanated 
from the rewards that came with academic scientists’ effort in success-
fully prosecuting world war II. The instant return in the Us, for 
instance, was a remarkable increase in external support for academic 
research. This support soon became accessible to scholars outside the 
pioneering physical, biological, and social science research domains, 
with incomes flowing into the humanities as well (Jencks and Riesman 
1969:14–15). deviating from the way research support was extended 
to universities in the past, these new federal grants and contracts were, 
for all intents and purposes, given to individuals or groups of scholars 
rather than to their institutions. As such, when academic scientists 
moved from one university to another, their federal grants moved with 
them. In addition, these grants were made largely on the basis of indi-
vidual’s professional competence, which further enhanced the stature 
of academic scientists as institutional fundraisers (Jencks and Riesman 
1969:14–15).

similarly, there were debates about the place of vocational skills in a 
liberal arts education. The idea of simultaneously engaging theory and 
practice was a bridge too far for many as they contended that universi-
ties must be free from labour market demands. In this regard, critics 
were quick to argue that universities were corrupted by vocationalism 
(Jencks and Riesman 1969:199). The nostalgia and moral lamentations 
embedded in this line of thinking induced compassion and succeeded 
in obscuring critical analysis of what universities should and must do. 
As purists argue “universities were pure and undefiled seats of learning 
where students came to get a liberal education” (Jencks and Riesman 
1969:199). More so, professors were viewed as interested only in broad-
ening minds with no interest whatsoever in advancing themselves 
through government contracts and business consulting (Jencks and 
Riesman 1969).

while these arguments served all sorts of polemical purposes, the 
fact of the matter really is that the so-called ‘golden age’ was overly 
exaggerated as all past university students were apprehensive about 
their future careers as are the present generation (Jencks and Riesman 
1969). In fact, while unique changes have taken root, the point of 
departure is that earlier generation of university students have job ori-
entations that were slightly different from contemporary students as 
the economy becomes increasingly knowledge-driven. Admittedly, 



274 james dzisah

there is an element of cost associated with any progress and, as such, 
ideals always come with contradictions. one persisting contradiction 
has to do with the fact that academic scientists and, to an extent, indus-
tries are sustained primarily from the same sources and resources—
taxpayers (slaughter and leslie 1997) as happened with the global 
financial crisis resulting in banks and wall street bailouts in 2008.

In spite of this, there has always been the desire from various stake-
holders of higher education to attach an instrumental goal to academic 
research (Carroll 2004, Noble 2001). This is a consequence of the ideals 
and contradictions that comes with the university’s unique position as 
a citadel of knowledge. It is, probably, based on similar lines of reason-
ing that david Noble (2001) argued that the interest in information 
technology for distance learning is entirely commercially driven. For 
him, since neither technology nor learning drove the mania for corre-
spondence courses, contemporary drive to deliver courses on the 
internet, in parallel, is nothing but a pretext to commodify higher edu-
cation. There is a genuine fear that in university-industry collaborative 
circumstances, academic capitalists will gain power as middle manag-
ers and professors will lose power as education is commodified and the 
university becomes no different from any other business venture 
(delanty 2001a).

The realization is that while universities have proved to be imperfect 
instruments of economic development, the very efforts they have 
devoted to tackling the labour market demands of students compro-
mised their fundamental role as islands of culture and critical thought 
in a materialistic society (Axelrod 2000 and 2002). In spite of this, as 
Axelrod (1982) notes, university-industry relations seem to have been 
more a matter of cultural leadership than an overt attempt on the part 
of corporations to control research and teaching. The problem, as he 
sees it stems from the stated goals of liberal education, which some-
times are so “all-encompassing that everything, including job training 
and applied research appear to fall within its domain” (Axelrod 2002:5).

This aside, Axelrod (2002) brought out yet another contradiction  
in the university’s role when he indicated that the “liberal arts and  
the professors employed to teach them have benefited from a prevail-
ing popular belief in the job-training function of higher education.”  
It will, as he indicated, be naïve for academics to “assume that univer-
sities would be supported or enrolled at current levels if the institu-
tions were stripped of their economic role in favour of an exclusively 
cultural one” (Axelrod 2002:31). However, one must add that there are 
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differential outcomes in knowledge capitalization by universities. In 
most instances, these differences are steeped in distinctive institutional  
contexts. This shapes the transfer of knowledge from public sources  
to private firms. In the process, the institutional prestige of research 
universities is defined in terms of both academic and industry sci-
ence. Consequently, both the process and the success rate for transfer-
ring promising basic science into industry varies significantly across 
research universities (owen-smith and Powell 2001).

Research Technique

The chapter is based on a survey research conducted among academic 
scientists drawn from the agriculture, biomedical, computer, engineer-
ing and physical sciences at the University of saskatchewan, Canada. 
The research utilized a stratified sampling method which involves the 
process of grouping members of a population into relatively homoge-
nous category before sampling (Babbie 2001). As a data-collection 
instrument, stratified sampling is highly regarded for obtaining a 
greater degree of representativeness. The departments—agriculture, 
biomedical, computer, engineering and physical sciences—were sur-
veyed as they were judged to contain academic scientists whose research 
activities interact directly or indirectly with industrial partners and are 
typically at the intersection of knowledge capitalization activities.

The selected academic scientists were sent a four-page questionnaire 
through the university’s internal mailing system. If the questionnaire 
was not return within four weeks an email reminder was sent asking 
whether a second mailing was required. out of the hundred question-
naires sent, sixty-one was completed and returned. while, this is a very 
high return rate for a survey, for a comprehensive analysis of instantia-
tions of pervasive influences within the academia the sample is small 
and, therefore, the findings must be cautiously discussed without 
undue and unnecessary over generalization. The analysis discussed  
in this chapter is gleaned from Chi-square values of bi-variate 
cross-tabs.

The Knowledge Society

with the increasing shift in the economy to the organization and  
management of scientific innovations (drucker 1993, Porter 1990), 
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knowledge embodied by creativity and enterprise has become argua-
bly, the driver of the global economy. scholars from diverse perspec-
tives and theoretical linings have devoted quite considerable amount 
of time and effort to surveying the centrality of knowledge and its rela-
tionship with the industrial structure (Bell 1973, drucker 1993, Florida 
1995, Castells 1996). The way and manner this relationship is explored 
differs but has largely been captured by giving knowledge a prominent 
role in the social organization of the economy and larger society. For 
daniel Bell (1973), knowledge had become the axial principle of the 
post-industrial society. Peter drucker (1993) and Ikujiro Nonaka 
(1991) pointed out that capitalism is entering into a new age of knowl-
edge creation and continuous learning.

drawing on Bell’s framework, Nico stehr (1994), detailed the shift to 
ever-greater dependence of the economy on knowledge production. 
gibbons and his collaborators (1994) argued that the contexts of 
knowl edge production and use have increasingly become matted.  
For Richard Florida, the human mind has become the main “source of 
value and economic growth in knowledge-intensive capitalism” 
(1995:528). Castells (1996) intimated that apart from the distinct 
nature of its productivity growth, the economy also work as a unit in 
real time and on a planetary scale. Accordingly, there is an “eventual 
realization of the productivity potential contained in the mature indus-
trial economy because of the shift toward a technological paradigm 
based on information technologies” (Castells, 1996:91). However, for 
delanty, if we take a much broader view of “knowledge as entail-
ing  more than science but also cultural knowledge, the university  
can be seen as the space where the project of modernity unfolded 
through cognitive struggles, in particular between science and culture” 
(2001b:150).

while, the differences exhibited within the literature indicate  
the lack of consensus within the community of scholars, the lack of 
clarity rather emboldened the search for an overriding innovation  
policy niche. This effort has produced numerous initiatives based on 
university—community partnerships and diverse knowledge produc-
tion schemes.

Implications of Industrial Funding for the Academia

There is the perception that the capitalization of knowledge affects the 
inward calling of science and the material condition of scientists. 
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while the debate about the ethical implications of university-industry 
relationships transcends academic boundaries, the media hype of 
assorted university-industry intimations in the biotechnology-related 
fields in the 1980s were based on “assumptions about the correctness 
or reality of these traditional notions of scientist-autonomy” (Kleinman 
and Vallas 2001: 457). In some circles the spread of market values into 
the academia is seen as constraining the conduct of academic science 
(washburn 2005). Critical assessments are required to understand 
the extent of the impact of the boundary transgressions on academic 
science.

However, the substance of the debate in most instances is vague 
and to a degree misconstrues the sources of the institutional impedi-
ments on the university. As gibbons and his collaborators reminded us 
“science has always both shaped and been shaped by society” (1994:22). 
In spite of this, the recurrent issue in the debate on the increasing  
university-industry partnership, nevertheless, has been that industry 
funding of university research has deleterious effects on academic sci-
ence. The relevance of this debate stems from the underlying linkage to 
six factors that are explored in this chapter: (i) the impact of industrial 
power on academic scientists; (ii) the place of basic research in the 
modern university; (iii) the impact of economic criteria in allocation 
of institutional resources; (iv) the impact of economic criteria in deter-
mining faculty recruitment; (v) the quest by industry to commodified 
knowledge; and the (vi) surrender of intellectual autonomy by aca-
demic scientists.

The Impact of Industrial Power on Academic Scientists

The data from the survey showed that those who received funding 
from industry have relatively positive views about university-industry 
relations compared to those who do not receive industrial funds. For 
instance, while about 62 percent of industry funding recipients are 
likely to perceive corporate influence to be the ‘right amount’, about 50 
percent of non-recipients are likely to be of the same opinion (P<0.004). 
However, about 22 percent of non-industry funding recipients are 
likely to indicate that private companies have ‘too much power’ to 
influence the academic research agenda. similarly, corporate influence 
is perceived as being ‘too little’ by recipients of industry funds  
compared to non-recipients of industry funds. This showed that  
the receipt/non-receipt of industry funds influenced how academic 
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scientists surveyed perceived university-industry relations to be trans-
forming the university.

In addition, when the relationship between the rank of academic 
faculty and corporate influence was explored, it was realized that about 
75 percent of ‘professors’ and 44 percent of ‘associate professors’ indi-
cated that industry have the ‘right amount of influence.’ Among the 
professoriate, about 33 percent of ‘associate professors’, and 19 percent 
of ‘professors’ are likely to state that industry have ‘too little power’.  
It is possible that the high percentage of ‘professors’ who view pri-
vate  industry companies as having the ‘right amount of power’ have 
cultivated mutual working relationships with industry, and also their 
academic and administrative experiences over the years may have 
helped in tempering sentiments with reality. However, among the non-
industry funding recipients, about 73 percent of ‘professors’, 44 percent 
of ‘associate professors’ and 33 percent of ‘assistant professors’ indi-
cated that private industry have the ‘right amount’ of influence. The 
most significant result has to do with the response to ‘whether pri-
vate  industry companies have too much influence.’ Here, among the 
non-industry funding recipients, about 25 percent of ‘assistant profes-
sors’, 22 percent of ‘associate professors’ and 18 percent of ‘professors’ 
perceived industry to have ‘too much influence’ and are setting the 
academic research agenda.

It is quite interesting that in percentage terms, perception tends to 
move downwards as one move up the academic ladder. As such, there 
is the likelihood that academic scientists who have not received indus-
try funding but perceived industry as having ‘too much influence’ are 
likely to be ‘assistant professors’, followed by ‘associate professors’ and 
then full ‘professors’. The indication is that as one moved up the profes-
sorial ladder, there is an attitudinal transformation. Consequently, 
‘professors’ at the higher end of the professorial ladder and recipients 
of industry funding tend to perceive corporate influence to be mini-
mal. The indication from the survey is that academic scientists believed 
they have control over their research activities even when these 
research activities are financed by industrial partners.

The Place of Basic Science in Knowledge Capitalization

There is the hint that the receipt or non-receipt of funds from industry 
influence how academic scientist perceived the place of basic science 
in contemporary academic transformations. In fact, while 67 percent 
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of academic scientists who received industrial funds ‘disagree’ with the 
assertion that university-industry linkage relegate basic research into 
the background; the parallel response among non-industrial fund-
ing  recipients was about 44 percent. However, the survey did reveal 
that non-corporate funding recipients—22 percent—are more likely 
than those who received industrial support—19 percent—to agree that 
basic research is being relegated to the background. It is clear that 
industry funding influences perception when it comes to the question 
of whether basic research is being relegated to the background or not. 
This finding is not different from what Blumenthal et al. (1986) found 
in their study of biotechnology faculty.

one must, however, emphasizes that the 22 percent of non- 
industry funding recipients who think that basic research is being  
relegated to the background deserve to be taken seriously. Their  
perceptions lend credence to the assertion made by Turk (2000) to the 
effect that basic research is getting diminishing thought for lack of 
short-term commercial return. They also furthered the observation 
that it will be naïve for “academics today to assume that universi-
ties would be supported or enrolled at current levels if the institutions 
were stripped of their economic role in favour of an exclusively cul-
tural one” (Axelrod 2002:31). As such, the importance of basic science 
to the academic enterprise cannot be overemphasized. It is critical that 
steps are taken by stakeholders to ensure an enduring confidence in 
the relevance of basic science to the whole academic system. As elabo-
rately detailed by Vannevar Bush (1995[1945]) in his widely cited 
report, Science: the endless frontier:

Basic research leads to new knowledge. It provides scientific capital.  
It creates the fund from which the practical applications of knowledge 
must be drawn…Today, it is truer than ever that basic research is the 
pacemaker of technological progress…A nation which depends upon 
others for its new basic scientific knowledge will be slow in its industrial 
progress and weak in its competitive position in world trade, regardless 
of its mechanical skills (1995: viii).

The Impact of Economic Criteria in Institutional Resource Allocation

Apart from the issue of the relegation of basic science into the back-
ground, there is also the idea that university-industry relations are 
gradually replacing academic scholarship with monetary/economic 
considerations. In other words, ability to garner corporate research 
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dollars has become more important in the decision-making process in 
terms of how institutional resources are allocated to different academic 
units. The term ‘economic criteria’ is used here to denote a professor’s 
ability to bring in external funds mainly from industrial sources. The 
argument is that the resources departments get is dependent upon the 
ability of their departmentalized academic faculty in securing external 
research grants. To explore this debate, the relationship between the 
‘rank’ of academic scientists and the criteria for institutional resource 
allocation was examined.

The survey data showed that junior professors are more likely than 
their senior colleagues to assert that economic rather than academic 
criterion is the dominant factor in institutional resource allocation 
(P<0.004). In fact, about 77 percent of ‘assistant professors’, 61 percent 
of ‘associate professors’ and 30 percent of ‘professors’ indicated that 
‘economic criterion’ is much more prominent in the allocation of insti-
tutional resources. Furthermore, among industrial funding recipients, 
about 29 percent of those who are professors and 67 percent of associ-
ate professors perceived the allocation of institutional resources as 
determined by economic rather than academic criteria. In addition, 
while about 41 percent of ‘professors’ ‘disagree’ with the assertion that 
‘economic criteria’ is more relevant when it comes to the allocation of 
institutional resources, only about 11 percent of ‘associate professors’ 
perceived the issue in a similar manner.

The data further revealed that junior professors are more likely  
than senior professors to perceive ‘economic criteria’ as influencing the 
allocation of institutional resources. Among non-industry funding 
recipients, about 25 percent of ‘professors’, 57 percent of ‘associate pro-
fessors’ and 83 percent of ‘assistant professors’ perceived economic cri-
teria as having a greater impact on the allocation of institutional 
resources compared to academic criteria. However, there is a decline in 
the influence of ‘economic criteria’ in institutional resource allocation 
as one moved upwards from the level of assistant professor. In terms of 
the category ‘disagree’, about 22 percent of ‘associate professors’ com-
pared to about 58 percent of ‘professors’ do not view ‘economic criteria’ 
as playing significant role in institutional resources allocation. A criti-
cal analysis of the responses revealed that, to some extent, academic 
scientists who received industry funding are more likely to perceive 
‘economic criteria’ as determining the institutional allocation of 
resources compared to colleagues who do not receive funding from 
industry.
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The Impact of Economic Criteria in Recruitment of Faculty

The extent to which economic criterion determines the recruitment  
of faculty seems not to be a major influence as it was in terms of alloca-
tion of institutional resources discussed in the previous section. 
Academic scientists were asked whether the recruitment of academic 
faculty is based on the ability to attract corporate research dollars. This 
question was analyzed using the age-cohorts of academic scientists 
during the time of the survey in 2005. Among academic scientists who 
received industry funding, 50 percent of those within the 30–40 age 
category, 22 percent of those within the 41–50 age category and about 
22 percent of academic scientists within 51–65 age category perceived 
‘economic criteria’ as holding sway when it comes to the academic fac-
ulty recruitment. on the other hand, about 67 percent of those within 
51–65 age range and 56 percent of those within 41–50 age bracket ‘dis-
agree’ that ‘economic criterion’ is the overriding factor when it comes 
to faculty recruitment. This shows a strong level of perception among 
relatively younger professors compared to senior professors.

In the case of the academic scientists who did not receive industrial 
funds, about 30 percent of those within the 30–40 age group, six per 
cent of those in the 41–50 age bracket, and 20 percent of those within 
the 51–65 age range indicated that ‘economic criterion’ is a major fac-
tor in faculty recruitment. The majority of non-industrial funding 
recipients do not perceive ‘economic criteria’ to be relevant in faculty 
recruitment. In this regard, about 30 percent of those within 30–40 age 
group, 65 percent of those within 41–50 age categories and 60 percent 
of those within 51–65 age brackets do not think that economic crite-
rion is the major factor in faculty recruitment. Thus, among the aca-
demic scientists who received funds from industry, this incidence is 
explained by 43 percent while it accounted for about 57 percent among 
non-industrial funding recipients. Comparatively, industry funding 
reci pients have slightly higher perception, albeit positive one, of the 
influence of economic factors compared to colleagues who are non-
recipients of industrial research funds.

Industrial Quest to Privatize Knowledge

Another contentious issue in the university-industry relations debate is 
the perception that industry is implicitly seeking to privatize  academic 
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knowledge. This issue is explored in the survey through the impact 
that academic scientist felt the increasing use of university facilities by 
industrial partners for market-driven research is having on the auton-
omy of the university. The results revealed that the receipt or non-
receipt of funding from industry has a considerable effect on perception 
(P<0.003). In fact, among academic scientists who received industry 
funding, 62 percent ‘disagree’ that the use of university facilities by 
industry is leading to the ‘privatization’ of the university. The corre-
sponding figure among non-industry funding recipients is about  
53 percent. However, eight percent of those surveyed who received 
industry funding and 34 percent of non-industrial funding recipients 
perceived the use of university facilities by industry as leading to the 
‘privatization’ of the university. It is clear that the perception of aca-
demic scientists of the industrial use of university facilities is moder-
ated by the receipt or non-receipt of industry funding.

However, if the issue of industrial use of university facilities results 
to ‘privatization’ is explored based on professorial ranks, there are 
marked differences. For instance, among full ‘professors’, about six per-
cent of recipients of industry funding and 17 percent of non-industry 
funds recipients ‘agreed’ that the usage of university facilities by indus-
try leads to the privatization of the university. In addition, about 67 
percent of industry funding recipients and 75 percent of non-recipi-
ents ‘disagree’ that the industry’s use of facilities leads to the ‘privatiza-
tion’ of the university. In terms of ‘associate professors’, 11 percent of 
industry funding recipients and 33 percent of non-industry funding 
recipients perceived the use of university facilities by industry as lead-
ing to the ‘privatization’ of the university. Again, 44 percent of industry 
funding recipients compared to 57 percent of non-recipients ‘disagree’ 
that use of university facilities by industry leads to the ‘privatization’ of 
the university. Among ‘assistant professors’, however, about 55 percent 
of non-industry funding recipients were of the view that the use of  
university facilities by industry leads to the privatization of the 
university.

In fact, the data showed that the receipt or non-receipt of industry 
funding affects the way the use of university facilities by industry is 
perceived to be leading, either to the ‘privatization’ of the university or 
not. But, a critical analysis of the different professorial ranks indicates 
an underlying attitudinal transformation. Thus, the perception of 
industrial use of university facilities is affected by the receipt or non 
receipt of industry funding. This incidence is about 48 percent among 
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‘professors’, 31 percent among ‘associate professors’ and 21 percent 
among ‘assistant professors’.

The Surrender of Intellectual Autonomy

In terms of intellectual autonomy, the debate tends to take on a life of 
its own with much broader implications. This is because the question 
of autonomy is usually linked to the issues of academic freedom. The 
argument is that academic freedom is endangered by the demands that 
universities become more market-driven (Horne 2001). In the survey, 
65 percent of academic scientists who received industry funding and 
33 percent of non-industry funding recipients ‘disagreed’ with the 
assertion that academic scientists working on industrially funded  
projects are surrendering their intellectual autonomy. However, about 
12 percent of industry funding recipients and 24 percent of non-indus-
try funding recipients ‘agreed’ that those academic scientists who con-
duct industrial sponsored research are surrendering their intellectual 
autonomy to industrial partners. It is apparent that the receipt or non-
receipt of industry funding has a considerable impact on the way aca-
demic scientists perceived whether intellectual autonomy is either 
compromised or not.

It is clear that industrial funding impacts the perception that there  
is a loss of intellectual autonomy in university-industry interactions. 
However, there is not enough evidence to conclude that intellec-
tual  autonomy is being surrendered to industrial partners. In spite  
of this, william graham argued that “bias of money steers research 
topics as well as methods, and since university teaching is so closely 
tied to research, it steers teaching programs and course contents as 
well” (2000:26). Also, slaughter and Rhoades (1990) declared that 
industry-university relations have undermined the autonomy of know-
ledge, academic freedom, and have as a consequence, reinforced  
the hierarchical structure of universities by giving control to central 
administrations. However, the argument that university-industry part-
nerships are harming the core functions of the university cannot be 
fully ascertained since the available data is not very comprehensive to 
argue that traditional academic functions such as teaching and basic 
research are being compromised. Consequently, there is the need to 
look at multiple factors in order to unpack the seemingly multifaceted 
variables at work before such arguments can be empirically validated.
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Conclusion

The chapter explored ideals and contradictions in knowledge capitali-
zation through a survey data. It shows that the receipt or non-receipt 
of industry funding affects the perception of academic scientists. It was 
revealed that academic scientists who received industrial funding have 
relatively more positive views about university-industry relations than 
those who do not receive such funds. However, one cannot  conclusively 
indicate that entrepreneurial activities of academic scientists are dele-
terious to the functioning of the university. For instance, while it was 
noted that industry funding impacts the perception of the surrender of 
intellectual autonomy, it is not at all clear that intellectual autonomy is 
being surrendered to industrial partners. Consequently, in an increas-
ingly knowledge-based economy, the desire to identify and add new 
innovative methods to economic development have brought to the 
fore the contested nature of knowledge and its producing institutions.

The landscape of academic knowledge production con tinues to 
change significantly. However, the changes are not radically new. There 
is continuity in the sense that each new task is evolving out of an effort 
to meet a previous goal. As such, the most distinctive change lies in the 
fact that research funding sources are now more diversified. Immedi-
ately after world war II, almost all research funding came from gov-
ernment and philanthropic sources. while the desire to translate 
academic research into economic activity has collided with nostalgia, 
we must equally acknowledge that the resistance and agitations are not 
the rumblings of isolated individuals, but an indication that changes 
are taking place as the old order gives way to new: the emerging age of 
knowledge. There are negative as well as positive consequences in the 
drive to encourage universities to embrace the global bazaar. As public 
institutions, universities engagement with industrial partners and  
the ensuing capi talization of knowledge must continually be dissected 
and debated. This will safeguard the ideals while minimizing the 
contradictions.
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CHAPTER FOURTEEN

IN THE GREy AREA: 
UNIvERsITy REsEARCH ANd COmmERCIAl ACTIvITy –  

THE CAsE OF lANGUAGE TECHNOlOGy

Tarja Knuuttila

Universities are facing multiple and partly contradictory challenges. 
In order to fulfill the emerging “third mission”, they have become com-
plex organizations offering multiple societal services, such as, contract 
research, education, consulting and the commercialization of research. 
simultaneously, they suffer from the severe shortage of resources while 
the pace of demands requiring them to deploy extra resources contin-
ues to mount. As these developments coincided with the call for 
increasing accountability, transparency and effectiveness, the univer-
sity system seems certainly to be on the edge of a crisis (for a detailed 
analysis of the seeming university crisis, see Toby Huff, this volume). 
moreover, as a response to the intensifying impact of the globalization 
of economy, policy makers are increasingly urging universities to take 
on the task of fostering economic prosperity through scientific research 
and innovation (Nieminen 2005, slaughter and leslie 1997).

Consequently, it seems that the apparent contradictions confronting 
universities today are a testament to the fact that as critical institutions 
of society, universities must undergo internal changes reflecting those 
of the larger society. Thus, the intense discussion in the literature relat-
ing to the ‘mode 2’ knowledge production and knowledge capitaliza-
tion seeks to come to terms with the aforementioned changes and 
contradictions (Gibbons et al. 1994, Etzkowitz and leydesdorff 1997, 
slaughter and leslie 1997). In some circles, the tenor of the argument 
is ratcheted up a notch with the claim that in a knowledge-based cen-
tury, universities must subsume, if not supersede many functions of 
the industrial spheres (Etzkowitz and dzisah 2010). This claim is based 
on the observation that an increasing number of academics who have 
taken on the entrepreneurial mantle, by taking advantage of national 
innovation policies, did so successfully while remaining within the 
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confines of the university (Gulbrandsen 2005, Tuunainen 2005, shinn 
and lamy 2006, Tuunainen and Knuuttila 2008).

The chapter focuses on the challenges that such a hybridization  
of academic work and business activity faces through a case study  
on the commercialization of language technology via spin-off firms. 
University spin-offs provide a strategic site to study the possible  
contradictions of commercialized science since they operate at the 
interface of both university and business sectors like patenting and 
licensing offices, business incubators, venture capitalists and public 
research institutes. The spin-offs often provide the most immediate 
contact between academic research and business activity. The chapter 
traces the developmental trajectory of one research group, which  
operated at a comprehensive public university in Finland, the 
University of Helsinki. It details the micro level practical management 
of academic spin-offs concentrating on the possibilities and prob-
lems  that emerged, how the problems were solved, and which  
perspectives informed various academic and entrepreneurial actors.  
It contends that there are certain inherent ideals and norms that the 
university has come to embody that cannot easily be reconciled with 
entrepreneurial principles. yet, some of the problems faced by the 
research group could have been avoided had appropriate regulations 
and procedures concerning the commercial activity in the universities 
been in place.

Universities in Knowledge Economy

The pivotal position of universities in the knowledge economy as well 
as in technology transfer has been conceptualized through the use of 
such terminologies as the ‘mode 2’ knowledge production (Gibbons  
et al. 1994) and the ‘Triple Helix’ of University-Industry-Government 
relations (Etzkowitz and leydesdorff 1997). Gibbons et al. (1994), the 
proponents of the ‘mode 2’ knowledge production thesis, claimed  
that we have in fact entered a new mode of knowledge production 
starting in the 1980s.1 The transition between ‘mode 1’ and ‘mode 2’ 
represents a break from the alleged theory-driven basic science to an 

1 For critical discussion of the so-called epochal break, see Nordmann Alfred, Hans 
Radder and Gregor schiemann, eds. 2011. Science Transformed? Debating Claims of an 
Epochal Break. Pittsburgh: University of Pittsburgh Press.
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2 For a different kind of analysis of an entrepreneurial university see Clark, 1998;  
marginson and Considine, 2000.

interventionist science produced within the context of application 
(Gibbons et al. 1994). Accordingly, in ‘mode 2’, and in contrast to 
‘mode 1’, the problems of various societal groups and organizations 
are set as the starting points of research, instead of the previous focus 
on purely scientific questions (Nowotny et al. 2001: 65). While the 
‘mode 2’ thesis is presented at a general level, the triple helix argument 
has more plausible empirical footing (Etzkowitz 2003).

However, it must be noted that the triple helix thesis contains also  
a speculative claim concerning the emergence of the entrepreneur-
ial  university, which is asserted to be embedded within triple helix 
relations (Etzkowitz 2003). This development is purported to usher  
in a ‘Third Academic Revolution’, which results from “an ‘inner logic’ 
of academic development that previously expanded the academic 
enterprise from a focus on teaching to research” (Etzkowitz 2004:69).2 
Entrepreneurial universities develop as the traditional university 
incorporates private business activities into its activities hybridizing 
them with public academic work. Though the final form of the so-
called ‘mode 2’ and/or entrepreneurial university is not discernible at 
this stage, the fact remains that universities are undergoing substantial 
changes as a result of the commodification of academic research.

Commodification, narrowly defined, refers to the commercializa-
tion of university research. However, commodification is in fact a more 
all-pervasive phenomenon where “all kinds of scientific activities and 
results are predominantly interpreted and assessed on the basis of eco-
nomic criteria” (Radder 2010: 3). These activities are exemplified by 
such incidents as the increasing practice of cost-based accounting 
among sub-units in a university organization (Radder 2010) and the 
way academics have become increasingly affected by the profit motive 
and market-like behaviour in their efforts to secure external grants 
(slaughter and leslie 1997). In addition to these quasi-market activi-
ties, university scientists have also taken on direct entrepreneurial 
roles as founders of university spin-off companies. This has, for dec-
ades, been a salient feature in biotechnology and information technol-
ogy programmes at major universities (Kenney 1986).

Although earlier studies on university-industry research relation-
ships have paid attention to the effects of commercialization on the 
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university practices, they have more often than not generalized from a 
few macro-level instances without a proper attention to the micro level 
realities, in which actors face challenges of commodification in their 
daily routines. These studies have either used cross-sectional quantita-
tive data (e.g. Blumenthal et al. 1986) or portrayed in broad strokes the 
changing landscape of the academy (e.g., Krimsky 2003, Tuunainen 
2005). However, there is also a growing body of studies that seek to 
find out how the actors in university-industry interactions conceive of 
the ‘mode-2’ policies adopted by most research funding agencies and, 
more generally, the commodification of academic knowledge (see 
Kleinman and vallas 2006, vallas and Kleinman 2007, Wald 2007). 
In  other words, though academic scientists form an integral part of  
the nascent transformations in the capitalization of knowledge, their 
perspectives are more often than not ignored and relegated to the 
periphery (for exceptions, see dzisah 2010, Göktepe-Húlten 2010). As 
such, this chapter brings a new perspective to the debate by engaging 
the different actors involved in knowledge capitalization by exploring 
the long-term developmental trajectory of a research group and its 
spin-off companies.

Overview of Research Technique

The data utilized in this chapter detail the practical imperatives 
faced by the language technology research group at the University of 
Helsinki. It is gleaned from documents over a time-span of nearly 
twenty years, including research proposals and reports, publications 
and external evaluations. moreover, twenty-four interviews were con-
ducted in 2000 and 2004. The interviews were semi-structured and 
lasted typically from one to three hours and involved members of the 
language technology research group, and employees as well as owners 
of spin-off companies. In fact, most of those interviewed performed 
multiple roles in these organizations. The analysis is also informed by 
research field notes on the informal discussions with various actors in 
these institutions. From the interviews, informal discussions and doc-
uments of all kinds emerged a narrative of the language technology 
research group, a group that saw its academic path erode as it became 
commercially successful.

Consequently, what follows is a story of how the boundaries between 
academic and commercial activity became blurred, redefined and 
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finally reconstituted. It is, also, a story of the multiple roles assumed by 
the actors, who in the process tried their best to figure out where 
exactly their commitments lied. It is also a narrative about how the 
contradictions of commercialization found their way into the very 
heart of the daily interaction of a research group. While the propo-
nents of the entrepreneurial university tend to take the perceived con-
tradictions and conflicts of interests as indicators that the transition 
from one academic mode of production to another is underway 
(Etzkowitz 2008), a closer look at these conflicts provides a clue as to 
which roles require adequate procedures and regulations and which 
simply become tolerated and negotiated daily.

The Case of the Language Technology Research Group

Commercialization disturbs the theoretical work here, and then it starts 
to be one of the most challenging dilemmas: on the other hand, you are 
a professor trying to promote free science, and on the other you have a 
firm with private commercial interest. Things went pretty well for a long 
time but then the younger colleagues started to consider this interaction 
odd—this is a sort of grey area that we have talked very little about in our 
research group (The leader of the language technology research group).

By the end of 1999, the co-leader of the language technology research 
group was contacted by the author in order to study this research 
group, which had become very successful in both academic and com-
mercial terms. The group had done cutting edge research in the field of 
language technology for nearly twenty years, spinning out of its 
research three different firms. Two of the three spin-offs were still in 
business and doing relatively well. The professors in charge of the 
group were (and still are) ardent spokespersons for language technol-
ogy not only in Finland, but across the entire Nordic region.

This is not surprising since before the late 1990s, practically all lan-
guage technology companies founded in the Nordic countries were of 
Finnish origin. Their origins can in most cases be traced back to indi-
vidual researchers or research groups at Finnish universities (Arppe 
2005). Thus, the language technology research group was supposed to 
provide a prime example of entrepreneurial science combining an 
ambitious academic research mandate with commercial success. 
However, the author soon learned that the group had only recently 
broken up, as many of its major researchers had left the academia. 
Therefore, instead of trying to uncover the recipe for the previous 
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 success of the language technology research group, this chapter rather 
details the reasons for its consequent demise.

The Beginning of Commercialization

The language technology research group started commercializing its 
research from its initial infancy in the 1980s. This development was 
largely a direct consequence of its research agenda. The empirically 
based approach of the group towards developing language independ-
ent theories and tools to manage and analyze unprocessed text pro-
duced important early applications. These breakthroughs, particularly 
in computational morphological disambiguation, propelled the group 
into instant prominence, with orders from large Finnish companies 
and government offices which needed new language-technology appli-
cations, especially word processing tools. These orders were managed 
through the department’s administration and written in the form of 
formal research contracts. With the inflow of revenue, the department 
bought computers, which were very expensive in those early days: for 
instance one mikro-mikko computer that was bought as a part of one 
contract with a large Finnish publishing house cost more than the 
yearly budget of the department. The resulting money and equipment 
were more than welcome by the department, which had, like many 
other small departments in the humanities, constant problems in gen-
erating funding for its activities.

Nonetheless, the department had some difficulty in incorporating 
the extra income attained from such contracts into its yearly budget, as 
no clear procedures existed for chargeable service and research at the 
university. In trying to solve such problems, the leaders of the group, 
i.e., the professor of the department and the principal researcher of the 
group approached the university administration. In the mid-1980s,  
the attitude of the administration towards commercialization was  
negative: the university did not want to have anything to do with it. 
similarly, the professor who led both the group and the department 
argued that the commercial orders received had nearly nothing to do 
with scientific research. In his opinion, the personnel at the university 
were expected to do research instead of engaging in commercial activi-
ties. As the professor stated:

It was sort of selling. Those contracts were not genuine research con-
tracts in the sense that we would have needed to do research to execute 
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what stood in them. In fact, we just sold programmes that were already 
made here…Of course, some configuring work was done.

Eventually, in 1987, the professor and the principal researcher of  
the group decided to go ahead with the commercialization idea and 
established a company into which all commercial activities were trans-
ferred. In the beginning, the activities were on a small scale, with the 
principal researcher working part-time for the company. As he also 
obtained a professorship in the department in question, the company 
hired its first full-time employee to replace him. The company grew 
rather slowly in the beginning, relying on projects of diverse kinds for 
which it hired researchers from the department typically for a few 
months at a time. In the mid 1990s the company started to grow faster 
due to large contracts with a big international information technology 
company.

However, in spite of this development there were lingering problems 
due to the fact that the two professors owned a company that was com-
mercializing research done in their academic department. The depart-
ment was criticized by some faculty members for overly concentrating 
on language technology. In their view, the department should have had 
a wider research orientation as it was expected to be responsible for the 
entire discipline of general linguistics. later, the quality of the research 
done in the department was questioned. However, even before these 
criticisms were levelled, internal tensions grew within the group due to 
disagreements about the ownership of intellectual property and the 
allocation of academic credits.

Balancing Academic Credits with Intellectual Property Rights

One of the ways in which the tension between the two institutional 
orders broke out in the case of the language technology research group 
was related to the characteristic ways academia as opposed to business 
categorize their achievements and ‘ownership’. Whereas the origin or 
‘ownership’ of ideas in science has traditionally been indicated by cred-
its given to colleagues, the more formally defined intellectual property 
rights indicate ownership in business. Property ownerships convey  
to the owner both the exclusionary right, that is, the right to exclude 
others from using his/her property, and the right to appropriate eco-
nomic returns (Owen-smith 2006). The situation is different in science 
where scientific articles do not have such exclusivity and others can use 
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3 For a case in which commercialization terminated a long-term scientific collabo-
ration between two research groups, see saari, E. 1999. “dynamics of collaboration: 
The case of Finnish and American aerosol research groups.” Science Studies 12(1): 
21–43.

findings to further their own research. moreover, there is no mone-
tary cost involved in giving others credit. However, in the case of the 
language technology research group, the relationship changed because 
of commercialization: the disagreements concerning the economic 
rewards unleashed also a latent struggle within the group concerning 
academic priorities and credits.3

The language technology research group proved over the years to be 
highly successful in both academic and economic terms. Apart from 
some big international research projects, it succeeded in acquiring, on 
constant basis, significant amounts of other external research grants. 
As a result, the group hired more scientists who continued the tradi-
tion of merging academic research with business. The new and mostly 
younger researchers licensed the programs they developed to the com-
pany owned by the professors. soon the younger generation began  
to think that their contribution to the economic activities of the pro-
fessors’ company should have been institutionalized. In other words, 
they expected to be given shares in the company. despite some pre-
liminary negotiations, the professors did not consider accepting the 
younger researchers as shareholders. This created a poisoned research 
atmosphere within the group. The younger generation attributed the 
reluctance of the professors to accept them as shareholders to the  
professors’ inability to recognize that despite their pioneering work, 
the technology was not the fruit of the professors’ research only.

The implicit boundary between the ‘original innovators’ and the 
‘subsequent developers’ that was created into the research group was 
contested by the younger generation also in their research articles. 
They questioned the professors’ assumed priority on two fronts: firstly, 
they singled out predecessors for the professors’ own innovations and, 
secondly, they delineated some other forerunners than their professors 
to their own work. These disagreements relating to academic credits 
worsened as the company started to market the licensed programs as if 
they were developed in the company. In the field of language technol-
ogy a cornucopia of researchers from the university and the commer-
cial world exist. Apart from new ideas, innovative and critical tools are 
all highly appreciated and traded within this instrumental community 
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4 later, the principal researcher was also appointed to the position of a full profes-
sor. see above.

(cf. mody 2006). Consequently, as the company sold the programs as if 
they were developed by the firm and not by the researchers of the 
department, the researchers never received the academic credit they 
needed to advance their academic careers. The roles of younger faculty 
in developing the technology remained partly unrecognized, even in 
the academic context. The situation was described by one of the 
researchers:

We travelled abroad a lot in those days and nearly every time when we 
presented our work, we were asked how our work was related to that of 
the professors’ company, that is, didn’t the company do it much better…
we were thus not given the credit we deserved.

The managers of the firm (who were not the professors who were only 
the major shareholders of the company at that time) saw the situation 
differently. As the former sales manager described the situation:

When you start to negotiate a real commercial utilization with interna-
tional IT companies, you need to have full intellectual property rights to 
the programs and to their codes. In this kind of a situation you really do 
not want to highlight the fact that you did not develop the program in 
the firm, since the next question would be whether you have the code 
and whether you can support its application.

To this the former managing director of the firm added that in his 
opinion it was totally correct to market a licensed program as a  product 
of the firm, since the firm took the responsibility for the further devel-
opment and the technical support of the product. These disagreements 
about intellectual property rights and academic credits originated 
largely because the two professors4 set up the company originally to 
manage the commercial contracts received by the department without 
paying too much attention to the intellectual property and academic 
credit issues. This also raised the question of who has the right to ben-
efit from publicly funded collective research work. The members of the 
group faced a rather fundamental question: how should the economic 
rewards of collective research be distributed among diverse contribu-
tors? As there were no clear answers to this question, the disagree-
ments escalated to involve the academic priority and credits as well.

Interestingly, the two professors also thought that their company 
should have made it clear that the technology it was promoting was 
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developed by the researchers working at the academic department. 
However, the professors did not think that they were to be blamed  
for the inflamed situation since they had externalized the business 
activity from the university. They accused the managing director of 
their own company for the misunderstanding about the origins of  
the commercialized technology. From the perspective of the younger 
researchers, the professors should have done something about the 
company’s policy since they were on its executive board. The employ-
ees of the company held a similar view. They thought that the  
professors—the principal owners and board members of the firm—
should have assumed a stronger leadership of the commercial activi-
ties of the company, especially in the middle of the IT crash that took 
place in Finland at the turn of 2000s. One of the managers of the firm 
who was also a post-graduate student at the home department of the 
spin-off company explained:

I think that [the professors] took the company seriously enough, for 
instance they took always part to its strategy meetings. But since their 
primary occupation was in the university, they always prioritized it, and 
the company became secondary.

Thus both the researchers in the university and the employees of the 
company were of the view that the professors should have been more 
interested in the activities of their company. some employees were also 
confused by the way the professors acted as spokespersons for the 
entire Finnish language technology branch in international circles.  
In their opinion the professors should have highlighted the strengths 
of their company instead of heaping praise on the entire Finnish lan-
guage technology industry. It, therefore, seems that despite their 
efforts, the professors were not very successful in managing their mul-
tiple roles as academics, principal owners of a company, and repre-
sentatives of Finnish language technology. They tried to manage their 
multiple duties by keeping their academic work separated from their 
business activities but the fine line they tried to draw between the two 
activities was contested from both sides. By holding important posi-
tions in both academe and business they were supposed to assume 
equal commitment to both.

The Openness of Communication and the Quality of Research

Apart from the strife on intellectual property rights and academic cred-
its, difficulties were also brewing in other fronts. After a long period of 
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academic and commercial success, the department received, in the late 
1990s, a very disappointing research assessment evaluation. The evalu-
ation report stated that:

Given the high degree of excellence that the department achieved in the 
eighties and early nineties, the results for the period covered by this eval-
uation are disappointing. Considering the level of support and the num-
ber of people involved one would expect to see more interesting results 
and more scientific output.

The evaluators were worried about the impact the commercial ties 
were having on the kinds of research being conducted and the overall 
research focus of the department. In their opinion, there was a real 
danger that the group’s initial success in commercialization was shift-
ing the research focus from “scientifically interesting but ‘difficult’ 
issues to problems whose solutions might be more financially reward-
ing.” Also, though the evaluators admitted that the commercial success 
of the methods developed “validate the value of scientific work”, they 
were worried that the “presence of competing commercial interests in 
the same department gets in the way of a free exchange of ideas.” 
Indeed, the exclusiveness of commercial property rights and the related 
secrecy do not fit well with the academic norm of open communica-
tion. Apart from this situation the problem facing the research group 
was further complicated. Frustrated with their exclusion from the pro-
fessors’ company the younger generation set up a company of their 
own in 1997. This created a secretive atmosphere within the group.  
In the words of the other professor:

For some years already we have had the problem that the whole truth has 
not been laid out on the table either in our internal discussions or in our 
publications…It is a big ethical problem, indeed. How much you can 
hide—and still act as a credible academic researcher—when you know 
that you have something that is commercially relevant as well?

A disagreement concerning one doctoral dissertation provides an apt 
example of the contradictions the researchers of the group encoun-
tered while simultaneously trying to fulfil the requirements of both 
academia and business. The doctoral candidate in question belonged 
to the group of younger researchers who had established their own 
company. He was accused of being intentionally vague in describing a 
new parser he had been developing. The university grading committee 
made the following remark concerning the thesis:

XX…has in some important points, especially when it comes to algorith-
mic descriptions and design principles, refrained from the scientifically 
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detailed descriptions that would have been desirable. This is contrary to 
the principle of openness that is central to science.

In the opinion of the doctoral candidate he had only acted in a way that 
had become a departmental convention. moreover, he referred to the 
new policy of the University of Helsinki concerning innovations and 
academic research:

When we were starting our company I went to a couple of functions 
organized by the University of Helsinki. At one of them the Rector of the 
university was speaking…and his message was that there was no sense in 
telling everything to the Japanese and Americans and letting them col-
lect the money from our innovations. The university needs publications 
but it does not mean that all things should be revealed.

As for the other worry of the evaluators—the apparent turning from 
the ‘difficult’ issues to the easier but financially more rewarding prob-
lems—the professors themselves started to consider that their success 
in gaining external funding also contributed to the very erosion of the 
successful scientific research program. They argued that external grant 
requirements exert strong pressure on researchers to meet grant objec-
tives, and the numbers of projects that the researchers are simultane-
ously involved in prevent fresh and innovative initiatives. As the other 
professor noted:

I am a bit worried about this development [towards commercially moti-
vated projects]: money pours in of course, and the students get funding, 
but these projects have usually rather short time spans and concrete 
problems, which need to be solved in one way or another. One danger is 
that theses do not get ready but that what is being done is usually benefi-
cial for somebody, but does not really add to the academic competence 
of the younger researchers.

last but not the least, the evaluators also shared some of the fears of  
the faculty who had since the early 1990s been complaining about  
the narrow focus of the department of General linguistics, where the 
language technological research took place (see above).

Convergent Cultures

studies on the university-industry interactions have highlighted the 
increasing institutional convergence (vallas and Kleinman 2007, 
Owen-smith 2006, Kleinman and vallas 2006). As steven vallas and 
daniel Kleinman pointed out, this convergence is asymmetrical in that 
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“the market pressures and entrepreneurial practices increasingly per-
vade academia, even as university-like codes and practices are adopted 
by science-intensive firms” (2007:7). It is not surprising then that the 
spin-off companies started by the members of the language technology 
research group followed a similar trajectory. Both firms were science-
intensive in the sense that they sought to capitalize the cutting edge 
research done by the group. However, the drive to conduct research 
necessary to sustain the growth of the companies and the flow of scien-
tific ideas within the department became a double-edged sword.

In a much broader context, there is an inherent assumption among 
the staunch advocates of the entrepreneurial university that innovative 
academic research spawns good commercial products. In terms of the 
entire language technology branch in Finland, the stark reality was 
that the commercialization of language technology research proved to 
be complex activity with several barriers to maneuver. Turning aca-
demic research into viable commercial products is both time and 
resource consuming, and there is the likelihood that advanced tech-
nology might not necessarily be a unique selling point because of five 
interrelated issues. Firstly, language technology has its unique prob-
lems in that it provides no such fantastic grandiose visions to lure ven-
ture capitalists as, for instance, biotechnology does. secondly, it is an 
embedded technology that is not visible to most of the end-users. 
Thirdly, the market for the language technology tools is dominated 
worldwide by one big company. Fourthly, the products are easily repro-
duced and copied. lastly, the small size of the companies within the 
Finnish language technology sector and the fact that the entire indus-
try was based on spin-offs from university research caused problems.

Consequently, the inability to attract venture capital coupled with 
the failure to raise enough funds from other sources negatively 
impacted the ability of the spin-offs to continue on their initial innova-
tive growth path. In fact, most of the academic owners and employees 
of these spin-off firms admitted that they had a more rosy vision of 
how to sell their programs than what turned out to be the case. The 
younger researchers who set up the new firm indicated that their inten-
tion was to continue academic research in tandem with managing the 
company. However, they found out that this was practically impossi-
ble. They reflected upon the lessons learnt:

Innovation is just a tiny piece of a certain product, and that again is just 
a tiny bit of the whole process of getting the product into the interna-
tional market and to be able to also sell it there. The programs made by 
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the university researchers are not ready to say the very least. We were 
more optimistic about that in the beginning. But the needs of the users 
are so different. It is absolutely not enough that the output of the pro-
gram is correct. It has to be produced in a manner that it is easy to intro-
duce, and it has to be adequately supported…Because of this it is not 
conceivable that—making saleable products—would be done as a sec-
ondary occupation in the academic world.

In addition to the small size and the inadequate financial support of 
the companies, their academic company culture proved to be commer-
cially unproductive. When in the 1990s the company owned by the 
professors was expanding heavily, the managers that were recruited 
from the business sector found out that the culture of the spin-off com-
pany was too heavily bound to the values of academia. While academ-
ics eulogize theoretical ideas and original solutions, in the commercial 
world emphasis is placed on usability, supplementary services and 
existing demand. One of the former chief executives of the professors’ 
company complained about the perfectionist attitude of the employ-
ees—most of whom were recruited from academia—as well as about 
their “slight contempt” for simple commercial tasks. A former sales 
manager of the professors’ company summed up the situation in the 
following way:

When the company started to grow out of its earlier research group in 
the 1990s, we found out that the interests of the research and those of the 
company were not necessarily congruent…Those things that were ‘hot’ 
in the academia, like speech technology, were still far off from anything 
that could be commercialized, and things that would have been easily 
converted into saleable tools, such as terminology extraction and spell 
check, were not at all considered as interesting in the research side…

These differences in aims became apparent when the company started 
facing commercial problems during the ‘dot-com bubble’. It had 
invested too heavily on developing speech technology, which in retro-
spect turned out to be overly optimistic. moreover, the professors, who 
still sat on the executive board, were reluctant to dismiss personnel, 
who were largely their former students. Thus, the company became 
financially strained and was eventually sold to a larger corporation.

Boundaries Blurred, Redefined and Closed

The story of the language technology research group can easily be cast 
in terms of boundary work (Gieryn 1999, Kinchy and Kleinman 2003, 
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Tuunainen 2005). The commercial activity it engaged in gave rise to 
conflict-ridden work of drawing boundaries (Tuunainen and Knuuttila 
2009). At the different stages in the development of the language  
technology research group and its spin-offs, the actors had to redefine 
the relationship between scientific research and commercial activity. 
The boundaries of the two activities were blurred to begin with, but as 
the commercial activity grew in volume, a separate company was 
established. Though the professors thought they had established a 
boundary between their academic and commercial activities by exter-
nalizing the task of ‘marketing’ to the company, neither the researchers 
nor the employees found the erected boundary justified.

The disagreements revolving around the drawing of an artificial 
boundary between the research group’s academic and commercial 
activities were further complicated by the exclusion of the younger 
generation of researchers from the participation on equal basis in com-
mercial activities. The professors, too, began to feel increasingly dis-
quiet about the situation, as one of them explained:

we were no longer credible professors once we had a firm that applied the 
research done in the department…I understand more than well that the 
other researchers were worried about, or at least secretly wondered in 
their minds what was going on…

When the younger generation of the language technology research 
group established their own company the situation became even more 
complicated. In the early days, the participants could act as if the com-
mercial activity and its responsibilities were relegated primarily to the 
business side of the boundary. However, with the breakaway group 
establishing a rival company within the department, the business 
interests and boundary-work had now found their way into the very 
heart of the department’s research activities. Eventually, at the end of 
the 1990s, the key younger researchers gave up their academic careers 
and moved to work for their newly formed company. This practically 
meant the end of the language technology research group. The profes-
sors, however, chose to remain within the academia; withdrawing 
themselves from business activity by selling off their company to a 
larger corporation.

Consequently, the conflicts ensuing from hybridizing academic 
work with business were resolved by separating the two activities from 
each other. As a result, the business activity and its dedicated actors 
moved away from academia that from the perspective of the university 
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was not a satisfying resolution, as many competent researchers were 
lost and a successful research program terminated.

In the Grey Area?

The visions of hybridizing and transforming academic research, which 
are encapsulated in such models as the ‘mode 2’ and the ‘triple helix’ of 
university-industry-government relations assume typically in a con-
structivist fashion that the existing organizations may willingly be 
moulded into new formats. However, as the case of the language tech-
nology research group shows, there are certain inherent ideals that the 
university has come to embody that cannot readily be reconciled with 
the dictates of entrepreneurial activity. Even though the language tech-
nology research group seemed to provide a prime example of the 
entrepreneurial science, its development ran oddly against the tide of 
the official research policy. The group began its commercialization 
process long before the widespread notion of academic capitalism 
gained common currency in Finnish academia. However, the group 
dissolved in an entirely different institutional context in which the out-
spoken science policy was to enhance the commercial application of 
the academic research.

A closer analysis of the reasons for this development revealed sev-
eral problems and contradictions, some of which seem easier to solve 
than others. This applies especially to those problems that were due to 
the lack of institutional setting. When the language technology research 
group started its commercialization, rules and regulations that could 
have governed the process and pre-empt many teething problems were 
absent. The institutional landscape in Finland has since then changed 
and such problems as the establishment of two competing spin-offs in 
the same department are highly unlikely to occur. According to rela-
tively recent legislation in Finland, universities rather than individual 
researchers have the rights to innovations born out of externally 
funded projects.

moreover, the language technology research group had tried to 
license their programs through the former technology transfer office 
of the University of Helsinki only to find out, as the one of the pro-
fessors put it, “[this TTO] could not do it: they did not, in fact, either 
market or sell”. On this front there has also been considerable improve-
ment as a new larger and more resourceful technology transfer office 
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was established in 2001, owned by the University of Helsinki and the 
state of Finland through vTT Technical Research Centre of Finland, 
which is the biggest research organization in scandinavia.

The issues of the openness of scientific discussion, the one-sided-
ness of research and the possible deterioration of its quality are much 
more difficult to resolve because of the direct impact they have on 
teaching and research. Time will tell whether these potential side-
effects of knowledge capitalization will be tolerated by the academia. 
Commer cialization is also potentially harmful to scientific  collaboration 
as research is an informal, cooperative and relatively anti-hierarchical 
endeavour. It is plausible that commercialization may obstruct these 
cooperative and collegial relationships. Although one must add that 
also academic status competition hinders cooperation and the free 
exchange of ideas (vallas and Kleinman 2007).

From the commercial point of view, one of the most solid doubts 
concerning the prospects of the entrepreneurial university is the  
commercial viability of university start-ups. The question that must  
be asked is whether academics can be considered the right actors for 
business activities given their characteristic interests and motivations. 
As Göktepe-Húlten (2010) indicates, patenting is often regarded as a 
part of a scientific research programme rather than an end in itself. 
Giuri et al. (2007) and Gulbrandsen (2005) point out, in turn, that 
solving interesting research puzzles, gaining recognition, and getting 
personal satisfaction are important factors pushing forward the 
desire  to commercialize. This explains why in spite of the available 
expert knowledge base, the incursions of academics into the realm of 
business have produced only little success. This assessment applies also 
to the case of the language technology research group. The professors 
derived little dividends from their companies and the strategic direc-
tion of the company was largely based on the academic interests of  
the professors. As such, many important decisions were not made  
on sound commercial basis but rather with academic motives, leading 
to several complaints by the managers recruited from the world of 
business.

Also the manner in which the question of intellectual property 
rights escalated in relation to the issue of academic credits showed 
how difficult it is to bridge the diverging academic and business prac-
tices. The commitment to the traditional university values might also 
explain the uneasiness the two professors felt about their multiple roles 
as academics, entrepreneurs and major actors in the Finnish language 



306 chapter fourteen

5 The two professors were remarkably active and visible also in other fronts. The 
other professor functioned also as a dean of the Faculty of Arts at the University of 
Helsinki and the other one in turn was the central actor in the successful initiatives to 
get more external and public funding to the language technology sector in Finland and 
even in Nordic countries.

technology scene.5 This led them to choose to leave the commercial 
activity altogether for which the company merger gave a convenient 
opportunity. Another reason for their prioritizing the university even 
at the expense of their own firm was most probably due to the con-
straints of taking care of too many things—teaching and supervising, 
doing research and leading a research group and a company that is 
commercializing its research. There are good reasons to ask whether 
academic personnel are able to manage all the different tasks that have 
recently been assigned to them.

Conclusion

The case of the language technology research group provides a good 
example of the gap between discovery and application. Innovations 
can take long time to mature and the crucial inventions are often made 
well before the technical, not to mention the commercial, possibilities 
of utilizing them even exist. For instance, the two-level morphology, 
on which a big part of the commercial activities of the language tech-
nology research group was founded, can be traced back to the genera-
tive model of the phonological structure of the English language 
developed by Chomsky and Halle (1968). Their seminal work inspired 
discussions on general modelling of phonetic or phonological struc-
ture (Jakobson et al. 1952).

Also the role of technology was critical:  whole branch of language 
technology would not have existed without computers. moreover, 
when the language technology research group was established at the 
beginning of 1980s, personal computers were a rarity. Thus, it took ten 
years from the research group to turn the two-level model into a sub-
stantial commercial income. This was because the technology was 
developed using multi-programming operating systems with virtual 
memory in a university setting. However, the operating system that 
allowed for running multiple applications with genuinely flexible and 
sufficient virtual memory spread broadly to the consumer market only 
after the introduction of the Windows 95. Already this example from 
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such a practically geared and instrumental field as language technol-
ogy shows that the idea of a new mode of research done in ‘the context 
of application’ may—if taken too short-sightedly as the major criterion 
for funding—actually impede innovation.

last but not the least, due to the free and open source software the 
domain of language technology appears to be on the verge of already 
moving again beyond the entrepreneurial mode. To be sure, the avail-
ability of free program code was a norm among the academic research-
ers even before the dawn of commercialization. For instance, the 
second flagship innovation of the language technology research group, 
the constraint grammar, never got the international recognition it 
deserved due to its early commercialization. Though the professors’ 
company distributed it free of charge to research institutes, it never 
spread widely as researchers were not given access to the code. The 
practices of free and open software development seem to fit the aca-
demia better than the imperatives of business activity. It will be inter-
esting to see whether, and on which conditions, anything like that 
could happen in such more investment-heavy fields as biotechnology, 
nanotechnology and materials science.
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1 Catching-up is the term used to describe how developing countries (i.e. those that 
arrive late on the industrial scene) manage to narrow the productivity and income gap 
with the advanced countries (Fagerberg and Srholec 2005: 2)

CHAPTER FIFTEEN

PublIC uNIvERSITIES ANd EmERgINg  
FuEl CEll TECHNology: 

INSIgHTS FRom SINgAPoRE ANd mAlAySIA

Zeeda Fatimah mohamad

The idea behind the call for universities in developing countries to 
embrace entrepreneurial mandate is derived from the notion that to 
compete, developing countries must enter new and emerging technol-
ogy areas in their initial stages. The uN millennium Project Task 
Forces on Science, Technology and Innovation (Juma and lee 2005), 
emphasized that these new roles by universities in the developing 
world would allow the countries to take an active part in the prevailing 
and challenging trends of global knowledge economy. With this policy 
interest in mind, the chapter explores the extent to which universities 
in latecomer countries are contributing to the development of new 
emerging technologies. It examines this issue from the perspective of 
innovation and technological systems approaches focusing on the con-
tributions of universities in malaysia and Singapore to the develop-
ment of fuel cell technology. Fuel cell technology is a new and emerging 
technology associated with the provision of cleaner and distributed 
sources of energy. According to the technological systems framework, 
the role of universities in the development of new emerging tech-
nologies is based on their contribution on a number of system level 
functions: knowledge development, knowledge diffusion, and entre-
pre neurial experimentation, direction of search, legitimation and 
resource mobilization.

Universities and New Technology Development

Carlota Perez and luc Soete (1988) proposed that it is possible to leap-
frog technological trajectories through the process of catching-up1  
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2 This refers to specific periods where the conditions are favourable to the late-
comer countries to participate in the development of a new technology.

3 Catching up strategy is simply referred to as ‘early entry’ in this chapter. The 
author believed that ‘early entry’ can be considered as one of three broad alternative of 
catching-up strategies.

if latecomer countries take advantage of the windows of opportunity2 
temporarily created by the transition to new technologies. In other 
words, the process of early entry3 could be used to enhance the  
catching-up process (Perez and Soete 1988). They saw early entry strat-
egy as based on acquiring the capacity for participating in the genera-
tion and improvement of technologies, as opposed to the simple use of 
them (Perez and Soete 1988: 458). This means entering the develop-
ment of new technologies as early imitators. That is to say jumping 
quickly into the innovation bandwagon once the market and the tech-
nology is opened up by initial innovators. In other words, entering the 
technology’s development during the introduction or emerging phase 
of the technology life cycle. The idea of early entry was motivated by 
concerns that most developing countries continue to face enormous 
difficulties in the drive to industrialize, and that the infrastructural gap 
between the industrialized West and developing societies remains 
wide (Perez and Soete 1988: 458).

As a result, they believe that firms in developing countries should 
exploit the windows of opportunity such as free flow of technological 
knowledge, reduced competition due to lock-in of leaders in past tech-
nologies and lower investment in expensive and standardized capital 
goods, which are available during the early phase of the technology’s 
life cycle to increase the pace of the catching up process. They argue 
that universities could act as a set of actors to overcome barriers asso-
ciated with scientific and technical knowledge during the so called 
introduction phase because of their free access to knowledge in the 
early stages of technological development (Perez and Soete 1988).

The biggest problem for early entry, in their opinion, is not because 
developing countries lack necessary actors, like universities, which are 
able to exploit and develop the science and technical part of the tech-
nology. Rather, the question as to whether endogenous generation  
can be sustained as the system evolve through constant technological 
development and continuous flow of investment. While Perez and 
Soete’s proposition on the role of universities in early entry and its sup-
porting arguments were in most part theoretical, their assessment has, 
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however, opened up an avenue for public discourse on the role of  
universities in the development of emerging technologies. This detailed 
research agenda is attractive for developing countries eager to trans-
form their innovation weak link—universities to jump start the com-
mercialization of new technologies.

The Triple Helix of Innovation

universities’ role in technological innovation has mostly been empha-
sized as direct relationships with firms (mansfield and lee 1996). 
logically, existing research on the role of universities in economic 
development tend to emphasize their work in terms of technological 
innovation as a two way flow involving university—industry linkages 
rather than a system wide phenomenon. Treating the university’s role  
as a system-wide issue, however, might be more pressing for latecomer 
countries that lack local innovative firms. In this context, local univer-
sities are usually seen as a beacon for anything related to new scientific  
discovery and advanced technological development. Recently, efforts 
have been directed at analyzing the role of universities within the  
context of innovation systems, the complex organizational and insti-
tutional landscapes that influence the creation, development and dis-
semination of innovation (mowery and Sampat 2005).

This stems from the realization that though universities fulfil broadly 
similar functions in the innovation systems, the importance placed on 
these roles varies considerably, and is influenced by the local industry, 
the size and structure of publicly funded R&d performers and other 
actors. Hence, a move towards an innovation systems approach is rec-
ommended, especially in areas where the university’s role is rather 
vague and not adequately understood (mowery and Sampat 2005). The 
triple helix model has partially adopted this approach as a result of  
its extensive focus on the overlay of communication and expectations 
that reshaped the institutional arrangements among three different 
actors: universities, industries and government agencies. These three 
institutional spheres—public, private and academic—which formerly 
operated at arms’ length, are now seen as independent, yet intertwined 
in the drive to further innovation in an increasingly knowledge-based 
society (Etzkowitz and leydesdorff 1988 and 2000). In this regard, 
university and government actors are assumed to be symbolically able 
to take on the roles of each other. In other words, universities and gov-
ernments must be placed on equal functional footing as firms.
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In spite of this, a closer reading of the literature, however, suggests 
that while the triple helix demonstrates that the university’s role is very 
much interlinked with other parts of the innovation system, the fact  
of the matter is that the model is more concerned with looking at how 
universities are affected by the co-evolution of the three organizational 
spheres into accepting and performing a more prominent role in the 
entrepreneurial process. As such, attention is placed on the signifi-
cance of incubators (Etzkowitz 2002a, Etzkowitz et al 2005), the entre-
preneurial university (Etzkowitz, 2002b; Etzkowitz et al. 2000) and the 
increasingly pseudo-firm like character of university actors (Etzkowitz 
2003) in fostering wider economic development. Consequently, the 
triple helix is based on the role of universities in technological innova-
tion is embodied in university-industry-government linkages and 
attempts to position universities—the concept of entrepreneurial uni-
versity—as knowledge-based actors along the lines of firms.

The National Systems of Innovation

Similar to the triple helix of university-industry-government relations, 
another approach that recognizes the role of universities in the innova-
tion process is the systems of innovation (SI) approach. However, there 
is less specific analysis of the role of universities in the SI literature, 
mainly because the systems of innovation literature emphasizes firms 
as learning organizations embedded within a broader organizational 
and institutional context, with other organizations, such as universi-
ties, typically considered to be the sources of firms’ learning process. 
Thus, the analysis of the roles of universities was largely ignored (for an 
exception, see Jacobsson, 2002).

However, Jacobsson utilizes the ‘functional analysis’ approach to 
explore the role of universities in industrial transformation within the 
innovation system framework. He provides examples of how universi-
ties as a set of actors that can contribute to the development of func-
tions that are essential for the overall development of an innovation 
system. He indicated that the role of universities in the process of 
industrial transformation (or development of new emerging technolo-
gies) could be conceptualized in terms of their contribution to a range 
of system level functions. While Jacobsson did not elaborate on how 
the framework might be operationalized, his intention was clear. He 
was only interested in providing “a selective and interpretive review of 
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4 biological fuel cells and metal fuel cells can also be considered as fuel cells, but not 
within the definition used in this chapter.

the literature on university-industry relations, to identify questions for 
further research” (Jacobsson 2002: 345).

The set of ideas proposed by Jacobsson have the potential to analyze 
the full impact of universities in other important areas in the  innovation 
process outside publications, conferences, consulting, patents, licens-
ing, prototypes and start-ups that have, until now, been the focus of 
academic research (mowery and Sampat 2005). It is perhaps based on 
this promise that Rosenberg (1992) suggested that there are paths of 
influence and causation within the universities’ role in technological 
innovation which have not been systematically identified or examined, 
much less measured. In this case, the attempt by Jacobsson (2002) 
through the use of a much broader systems framework may be a useful 
step to exploring the role of universities, which, as suggested by Rosen-
berg (1992), intentionally or unintentionally, have been overlooked.

Consequently, inspired by the initial idea by Jacobsson, this the 
chapter employed the technological system framework and its func-
tional analysis (Carlsson and Stankiewicz 1991) as its analytical frame-
work. This approach allows for the exploration of multiple cases in this 
instance, the role of four local public universities—the university 
Kebangsaan malaysia (uKm), universiti Teknologi malaysia (uTm), 
Nanyang Technological university (NTu) and National university of 
Singapore (NuS)—in the development of fuel cell technology within 
two Southeast Asian developing countries. The data used in the chap-
ter is collected from interviews, documentation, archival records, 
direct observation and physical artifacts. These five sources are 
amongst the most common methods that are usually employed in a 
case study research (yin 2003). The data is mainly qualitative, though 
some quantitative data was used in contextualizing the global emer-
gence of fuel cell technology.

Fuel Cell Technology as a Complex Technology System

Fuel cell technology4 is based on the electrochemical process in which 
hydrogen and oxygen are combined to produce electricity, heat and 
water. Several types of fuel cell technology are currently being devel-
oped and are classified according to the types of electrolytes, and 
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5 This includes power for residential and non-residential applications (such as 
schools, office blocks, banking facilities, factories) for different power ranges from 
small (1-10kW), medium (10-300kW) and large (250kW-10mW) (Cacciola, 2001: 
68).

6 This includes cars, buses, trains and various niche vehicles (e.g. aircraft, scooters, 
forklifts, motorcycles, wheelchairs, human transporters).

7 Fuel cell technology is seen as an important source for mobile electronic devices. 
It has several advantages over conventional batteries, such as increased operating 
times, reduced weight and ease of recharging (Fuel Today, 2004b).

grouped according to their operating temperature. The low tempera-
ture group includes proton exchange membrane fuel cells (PEmFC), 
direct methanol fuel cells (dmFC), alkaline fuel cells (AFC) and phos-
phoric acid fuel cells (PAFC). The high temperature group includes 
molten carbonate fuel cells (mCFC) and solid oxide fuel cells (SoFC), 
which operate at temperatures of over 600°C. The core and most novel 
part of the technology is the fuel cell stack. However, the fuel cell stack 
needs to be supported by other technologies, collectively referred to  
as the balance of system (boS). The boS includes the fuel system, fuel 
delivery system, air system, cooling system, humidification system, 
electrical system, hydraulic system, control system, etc. The combina-
tion of fuel cell stack and boS comprises the entire ‘fuel cell technol-
ogy’. The extent to which the boS is required may change for different 
types of fuel cells and their eventual application. The boS frequently 
constitutes a large proportion of the engineering within a fuel cell sys-
tem (larminie and dicks 2003:19–21).

It is important to note that a fully operational fuel cell technology 
includes the fuel cell stack and the boS, and also its connection to  
its final application and hydrogen source. As an energy conversion 
technology, fuel cell technology has the potential to provide a cleaner 
and quieter ways of producing electricity for a broad range of applica-
tions. There are currently three main commercial application areas for 
fuel cells: stationary power,5 transport,6 and portable equipment.7 
Applications for the space and military sector represent much smaller 
and very specialized markets (Fuel Cell Today 2004b). However, in 
spite of its promising advances, the hydrogen source remains a major 
barrier to the deployment of fuel cell technology worldwide. As at now, 
there is no infrastructure capable of supporting the supply of hydrogen 
required for the mass introduction of fuel cells (Pilkington 2004).  
As such, most of the actors involved in developing the technology are 
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sourcing hydrogen by reforming hydrogen rich fossil fuels, such as 
gasoline and natural gas (Fuel Cell Today 2004c).

by preserving the dependence on fossil fuel, this ‘reforming tech-
nology’ has the advantage of sourcing hydrogen without the need to 
radically transform existing infrastructures and industrial networks.  
It has been argued that this provides little or no benefit in terms of 
reducing emissions and may result in ‘lock-in’ to an inferior technol-
ogy, which could prevent a radical transition towards a low carbon 
economy (Hart 2000). There is an ongoing attempt directed at produc-
ing more sustainable forms of hydrogen through electrolysis of water 
by using renewable energy sources, such as, solar, geothermal, biofuel 
and wind energy, and biological processes. Compared to the reform  
of fossil fuel, the development of more sustainable forms of hydrogen 
sources are still at the experimental stage and prospects are uncertain.

At this stage, fuel cell technology is not a clear-cut emerging tech-
nology, especially when it is viewed within the perspective of a func-
tional and workable technical system. It is very important to note that 
the most novel parts of the fuel cell system are the fuel cell stacks and 
the use of pure hydrogen from sustainable sources. other parts of the 
fuel cell system, such as the boS, fuel cell applications and the use  
of hydrogen from fossil fuel, are relatively much more established, and 
innovation in these more conventional areas are closely associated 
with developments in the more novel parts of the technology. In this 
case, as emphasized by mytelka (2003 and 2004) capabilities in system 
integration and a broad science knowledge base is very important in 
advancing this technology. This is why the development of this tech-
nology is replete with partnerships between new and old actors with 
combinations of different expertise, resources and experiences.

Emerging Phase of Fuel Cell Technology

The history of fuel cells goes back to 1839, when a british judge and 
scientist, Sir William Robert grove, discovered that he could generate 
electricity by combining oxygen and hydrogen. Sir grove built a device 
called a ‘gas battery’ using sulphuric acid as the electrolyte and plati-
num as the catalyst. His invention was enhanced fifty years later by the 
scientists ludwig mond and Charles langer, who used grove’s inven-
tion for the development of a practical device they called a ‘fuel cell’. 
Commercial development of mond and langer’s device was hindered 
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by the exorbitant cost of platinum. In 1932 another british scientist,  
Sir Francis bacon, managed to construct a cell that used an alkaline 
electrolyte (now known as the AFC), which utilized nickel as the cata-
lyst (Koppel 1999 cited in Hall and Kerr 2003: 464). Several modifica-
tions have been made to these original inventions. This includes basic 
research fundamental to the design of various types of fuel cell cur-
rently being developed: SoFC, mCFC, dmFC, PAFC and PEmFC 
(Crawley 2006a, 2006b, 2007a, 2007b, and 2007c).

However since its invention more than hundred years ago, fuel  
cell technology is still at the emerging phase of development and deep 
uncertainties about whether it will gain wide-scale market acceptance 
continues (Hellman and van den Hoed 2007: 306). As pointed out by 
Hart, “the fuel cell is one of the oldest energy technologies known to 
man, yet its development has lagged behind that of its less elegant and 
often less efficient cousins, such as the internal combustion engine  
and the gas turbine” (2000: 2). Currently, the fuel cell market is domi-
nated by prototypes and demonstrations in niche applications, with 
the total number of installed fuel cell units reaching less than 25,000  
in 2006. While the question remains as to whether the technology will 
progress beyond this stage, the fuel cell market has experienced an 
impressive rate of growth since the end of the 1990s (Adamson and 
Crawley 2007).

However, the fact that fuel cell technology has experience fluctuat-
ing periods of success and failure since its emergence must not be  
lost in debates about future viability. The most obvious fluctuations 
involve the shift from AFC/PEmFC and military/space applications in 
the early periods to PAFC/mCFC and large stationary application in  
the middle period and finally to PEmFC/dmFC/SoFC and portable/
medium-small stationary/transport application in the current period. 
Also during this long introduction phase of its development, the  
various actors in particular the uS, uK, germany and Japan gave high-
level support to private sector R&d activities. As a result, much of the 
technology has been appropriated by large companies and public 
organizations in the industrialized world (Schaeffer 1998).

In spite of this, fuel cell technology is still characterized by intense 
R&d and demonstration activities, with only minimal success in full 
scale commercialization. This is because as an energy technology,  
the development of fuel cells is very costly and complicated by the high 
level of system integration, and the broadness of the scientific and 
technological knowledge base required. As a result, public-private 



 public universities and emerging fuel cell technology 319

8 This includes the Project for development of Platform Technologies for Highly 
Efficient Fuel Cell Systems and the Project for development of Technologies for the 
Commercialization of Highly Efficient Fuel Cell Systems within the Japanese govern-
ment’s 2000 millennium Project.

partnerships have been used rather extensively as a mechanism to  
deal with this challenge. These partnerships have not been limited  
to the local or national level, but also at the regional and international 
levels. Examples of these broad public-private partnership includes 
programmes such as the European union Framework Fuel Cell 
Programme, the PACo network in France, the Hydrogen and Fuel  
Cell Committee in Canada, the Freedom Car Programme in the uS, 
the Transport Energy Strategy in germany and various fuel cell spe-
cific projects in Japan8 (oECd 2006).

Furthermore, fuel cell technology is highly influenced by three  
associated policy domains: environmental, energy and industrial 
(oECd 2006). Environmental policy is associated with the issue of 
global climate change and trans-boundary air pollution, while energy 
policy is associated with dwindling global sources of fossil fuel. At pre-
sent, industrial policy is perceived as less of a global issue, but some 
policy-makers are expressing concerns about how growth in emerging 
energy technology like fuel cells can increase the industrial gap 
between developed and developing countries (mytelka and boyle 
2006). Even though some of the leading latecomer countries like Korea, 
China, India, Taiwan, Thailand, malaysia and Singapore are actively 
participating in the development of this technology, the involvement 
of other developing countries is less evident. In fact, most latecomer 
countries are still unprepared to deal with the rapid advances in this 
technology (mytelka and boyle 2006).

Insights from Singapore and Malaysia

Shaping the Contribution of Universities

The extent of the significance of universities’ contribution to the devel-
opment of fuel cell technology is  directly related to the intensity of 
non-university actors within the larger national innovation system.  
In Singapore, for example, the contribution of universities to fuel cell 
innovation is significant and reasonably comprehensive. There is an 
equivalent if not more, active involvement by non-university actors as 
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9 Edb is Singapore’s lead agency responsible for planning and executing strategies 
to sustain Singapore’s position as a global hub for business and investment (Edb 
2007).

10 A*STAR was established in 1991 to foster world-class scientific research and tal-
ent for a knowledge-based Singapore. It is organised into two research councils: the 
biomedical Research Council and the Science and Engineering Research Council. The 
two research councils fund and oversee 12 public research institutes in the life and 
materials Sciences areas. It also actively supports and is the owner of the largest pool 
of made-in-Singapore technologies that are available for licensing to industry (A*STAR 
2007).

11 mEWR is the agency responsible for delivering and sustaining a clean and healthy 
environment and water resources in Singapore. mEWR started as the ministry of 
Environment in 1972. In 2004, it was renamed to reflect the ministry’s expanded role 
in managing water as a strategic national resource (mEWR 2007).

well. Correspondingly, in malaysia, the overall development of system 
functions remains weak and unbalanced. There is limited involvement 
from non-university actors. This is an indication that the initiation  
of a fuel cell innovation system, even in the emerging phase, cannot 
depend on the universities’ activities alone, but requires strategic sup-
port and systematic interaction with other relevant actors.

The Role of Government Agencies

There are clear differences in the roles played by the governments of 
malaysia and Singapore, with the latter appearing to be more hands-on 
than the former. The Singaporean government, particularly through 
the role of three of its agencies, Economic development board (Edb)9, 
*STAR10 and ministry of Environment and Water Resources (mEWR)11 
have provided extensive administrative, infrastructural and political 
support for various actors in almost all areas of system function. How-
ever, in malaysia, the government’s role has been confined mainly to 
supporting university activities. The differences in governmental sup-
port and role have a significant impact on the overall development of 
system functions in these countries. Singapore’s technology foresight 
programme, in which the idea of the development of fuel cell technol-
ogy is proposed, was specifically designed by Edb and A*STAR to 
incorporate the views of different actors, both local and foreign inter-
ested in the economic value of developing new energy technologies.

The high political autonomy of government agencies in Singapore 
and the clear economic implication of this exercise for its actors make 
certain the full participation of various stakeholders. This made the 
foresight initiative to be grounded in the political and economic reality 
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12 mEWC (formerly – before 2004 – the ministry of Energy, Communications and 
multimedia) was established in 1978 to “facilitate and regulate the growth of industries 
in the energy, water and communication sectors to ensure the availability of high qual-
ity, efficient and safe services at a reasonable price to consumers throughout the coun-
try” (mEWC, 2007).

13 PTm was registered in 1998 as a not-for-profit company under mEWC to fulfill 
the need for a national energy research centre and to co-ordinate various activities in 
the energy sector due to the long lead times for energy projects. PTm’s aim was to 
become a one-stop focal point for linkages with universities, research institutions, 
industries and international energy partners (PTm 2007).

of the country as the policy framework was based on serious negotia-
tion and agreement among diverse set of local and foreign stakehold-
ers. Even the country’s Fuel Cell R&d Programme was under the 
management of A*STAR and Edb, and this required the universities, 
local PRIs and Rolls Royce to align their activities with each other.

The malaysian government, on the other hand, took a more hands-off 
approach by relying on researchers in uTm and uKm to lead the plan-
ning, execution and administration of the country’s fuel cell foresight 
iniative. Compared to Singapore, the malaysian foresight initiative was 
much more experimental, with a less unifying aim and little political 
influence. Furthermore, uKm and uTm had little capacity to attract 
serious participation and inputs from various stakeholders. The outcome 
of the foresight exercise ended up reflecting the research interests of 
the universities and elicited very little interest from other stakeholders.

Furthermore, the types of government agencies that are actively 
involved in the development of fuel cells in Singapore are more diverse 
than in malaysia. This includes agencies that are in-charge of industrial 
development (Edb), energy efficiency and environmental protection 
(mEWR), development of science and technology (A*STAR), housing 
(Housing development board or Edb) and defence (ministry of 
defence or mod). The close cooperation between A*STAR and Edb 
has been very important in integrating the activities of different actors 
in almost all areas of system function. The close integration between 
different government agencies under the newly established Clean 
Energy Programme led by the influential ex-prime minister of 
Singapore, has the potential to further enhance this coordination.  
In malaysia, the ministry of Energy, Water and Communication 
(mEWC)12 and and its R&d division, Pusat Tenaga malaysia (PTm)13 
were the only agencies involved. This provided few points of contact  
for actors to obtain administrative and political support from the  
government. unlike A*STAR in Singapore, the ministry of Science, 
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14 moSTI was created by the malaysian government in 1976 to promote R&d, 
awareness and appreciation in the field of science and technology (moSTI 2007).

Technology and Innovation (moSTI)14 only plays its role in funding 
university research but was not actively interacting with other actors  
in the development of the technology.

In addition to their broad position in the development of system 
functions, government agencies have also played an important role  
in enabling the universities to contribute to the development of fuel 
cells. In several instances, particularly in Singapore, the universities 
were given direct mandates by government agencies to undertake spe-
cific functions. This top-down tendency is connected to the fact that 
researchers in public universities within malaysia and Singapore are 
considered public servants (Wong 2007). Hence, if the need arises,  
it is not unusual for researchers in these public universities to be 
appointed or asked by government to provide expertise in the name of 
‘national service’. This is the result of the continuation of malaysia’s and 
Singapore’s post-independence economic and social development  
policy, where the activities of public universities are still under the 
rigid control of government, and universities are expected to actively 
participate in the country’s development strategies.

In malaysia and more especially in Singapore, top-down relation-
ships with government have been fundamental in pushing forward 
university activities in various areas of the overall system. For instance, 
in malaysia, uTm and uKm used the appointment of their research 
leaders on the National Steering Committee on Solar, Hydrogen and 
Fuel Cells as a platform to legitimize the technology, which in turn 
gave them the leverage to convince the government to develop a 
national roadmap for local actors. In Singapore, NTu researchers used 
existing advisory committees and specific projects already established 
by the government to guide their contribution. Even NTu’s contribu-
tion to entrepreneurial experimentation was based mainly on govern-
ment instructions rather than university initiative.

It must, however, be noted that these government directed contribu-
tions would not have taken place without the universities ability to 
build strong foundations in the technology. Important examples in this 
case are the universities’ proactive efforts in R&d. It was only when the 
universities had built strong scientific capability and a reputation in 
various aspects of fuel cell R&d that the political demands for their 
directed contribution in functional development started. This was  
particularly evident in the significant role played by Professor Chan of 
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the NTu in Singapore. He managed to enhance his reputation in 
govenrmnet circles by first building a reputable international research 
profile at the NTu. This eventually captured the attention and interest 
of Rolls Royce, followed by A*STAR and Edb.

Table 15.1. list of system functions and associated activities with clear 
direction from the government

System Functions university’s activities with clear direction from 
the government

Knowledge  
development

•   Selected by a public-private consortia to  
provide scientific and technical support  
for a demonstration project [NTu]

•   Requested by the government to collaborate 
with the local PRIs and Rolls Royce to develop 
new fuel products in the  Science and 
Engineering Research Council (SERC) Fuel 
Cell Programme [NTu, NuS]

Knowledge  
diffusion

•   Acted as government representative in 
disseminating updated information about the 
country’s progress in developing policies to 
support the development of the technology to 
local and international community [NTu]

direction of  
search

•   Acting on behalf of the government to 
coordinate the whole process of national level 
direction of search, from choosing methods of 
consultation, selecting the list of stake holders, 
leading the consultation process, producing 
relevant outputs and con ducting follow up to 
the process [uKm, uTm]

•   Selected by the government’s to provide 
direc tion of search by participating in 
government coordinated platforms in foresight, 
techscan and research programme [NTu]

legitimation •   Acted on behalf of the government to plan and 
develop national level committee that can be 
used to legitimise the development of the 
technology [uKm, uTm]

(Continued)
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The Role of Large Firms

Firms, particularly large energy-related firms, have made an impor-
tant  contribution to functional development in both countries, but 
their roles have developed in different ways. In malaysia, government-
linked firms like Petronas and Tenaga Nasional berhad (TNb) have 
been particularly important in creating initial attention to the fuel  
cell technology, through their business networks. This network was 
then used to encourage fuel cell research in the universities. In uKm, 
even before any specific government funding, TNb had provided small 
private funding for fuel cell related research. In uTm, the former chief 
executive officer of the research unit of Petronas was fundamental  
in promoting interest in and providing practical exposure to fuel  
cells among uTm researchers. However, as the interest of TNb and 
Petronas declined, the contribution of the universities was significnatly 
affected.

As at now, both firms have mixed views about the role of the univer-
sities in the development of the technology. While they agree that gov-
ernment should support university fuel cell research as a creative 
academic activity, they nevertheless, think that fuel cell is not an issue 

System Functions university’s activities with clear direction from 
the government

•   Supported efforts by the government to 
legitimise the development of the technology 
[NTu]

Enterpreneurial 
experimen tation

•   Selected by the government to showcase 
research expertise in order to attract 
entrepreneurial activities by foreign actors 
[NTu]

•   Appointed by government to provide expert 
advice to foreign firms [NTu]

Human  
Resource 
mobilization

•   Requested by government to support human 
resource training for the development of a 
particular type of fuel cell product within the 
SERC fuel cell programme [NTu, NuS]

Source: Author

Table 15.1. (Cont.)
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of national importance and thus must not be accorded any preferential 
status. The firms and the key government agency involved, that is, the 
ministry of Energy, Water and Communication, are of the opinion that 
the development of other technologies, such as biofuel and nuclear, is 
more viable. As a result, though the universities continue to receive 
support, the support of these key actors in policy related functions 
such as legitimation, direction of search and market formation are 
declining. In addition, the low involvement in fuel cells by large firms 
is an indication that they will not be hiring trained graduates in fuel 
cells anytime soon.

However, in Singapore, the sitution is quite the opposite. The early 
involvement in fuel cell technology by the universities was not induced 
by firms, but largely depended on the activities of the university 
researchers. In fact, to begin with, interest from firms and government 
agencies in the activities of the universities was lacking. but NTu man-
aged to conduct its earliest research on fuel cells based on indirect 
financial support from a british multinational firm (british gas) in  
a research project aimed at producing hydrogen by reforming fuel.  
The situation changed dramatically when the research leader from 
NTu managed to induce the interest of another british multinational 
firm, Rolls Royce, to establish its fuel cell manufacturing and R&d 
centre in Singapore. The presence of Rolls Royce strengthened the uni-
versities’ role in the direction of search, human resources mobilization, 
knowledge development, knowledge diffusion, and the establishment 
of a national level Fuel Cell Programme. The significant role played by 
the Economic development board (Edb), a government agency, in 
supporting universities in Singapore resulted indirectly from the desire 
to support the firms involved rather than a direct policy of supporting 
the universities.

The Edb, Singapore’s lead agency responsible for sustaining its  
position as a global hub for business and investment has a core mission  
to develop promising industries for the country. This requires them  
to build linkages between firms, especially foreign multinationals, and 
relevant actors in the local innovation system. In the case of Rolls 
Royce, this is relatively easy as a result of nearly 50 years of partnership, 
particularly in the marine and aerospace industries. Thus, while it  
was through the intitiative and the the early interest in fuel cell tech-
nology development of one of the uiversities that led to the request  
for partnership with Rolls Royce, the company’s eventual decision  
to invest in Singapore was very much influenced by their established 
business relationship with the Singaporean government via Edb.  
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15 ImRE was established in 1996 to create knowledge, develop human capital and 
transform technology through innovative research in materials science and engineer-
ing. It has a well recognised research group in membrane development for polymer 
electrolyte membrane fuel cells—PEmFC (ImRE 2007).

16 IHPC was established in 1998 to develop and promote the application of high 
performance computing technologies, particularly for analysing and solving complex 
and challenging computational problems such as fuel cell modelling (IHPC 2007).

17 SImTech was established in 1993 to enhance the competitiveness of the local 
manufacturing industry, i.e. through the generation and application of advanced man-
ufacturing technology and development of associated human capital (SImTech 2007).

18 ICES was established in 2002 and its establishment is strategically aligned with 
Singapore’s growing emphasis on the importance of developing small molecule devel-
opment, new chemical synthesis routes and process analytical technologies (ICES 
2007).

19 mINT is local malaysian PRI specialising in nuclear technology.

This was particularly apparent when Rolls Royce, with the assistance of 
Edb, iniatiated discussions with Temasek Holdings, the investment 
arm of the Singaporean government, on the possibility of a fuel cells 
development joint-venture.

Public Research Institutes

Another important difference between the malaysian and Singaporean 
cases is the level of involvement by local public research institutes 
(PRIs) in the development of system functions. In Singapore, four PRIs 
were active in fuel cells activities: Institute of materials Research and 
Engineering (ImRE)15 in the area of membrane development; Institute 
of High Performance Computing (IHPC)16 in computational mode-
ling; Singapore Institute of manufacturing Technology (SImTech)17 in 
industrial manufacturing and Institute of Chemical and Engineering 
Sciences (ICES)18 in the area of catalyst. These institutes are not only 
conducting research in fuel cell technology, but were also producing 
publications, patents, conducting research and providing industrial 
assistance. Such active involvement in the sector has allowed the PRIs 
to develop active research collaboration with the universities by pro-
viding active technical expertise and support to the universities. This 
was evident when NTu seeked the assistance from IHPC in order  
to conduct complex simulations for its fuel cell system.

In malaysia only the malaysian Institute of Nuclear Technology 
(mINT)19 and PTm, have had a limited role in developing the technol-
ogy. This is primarily because in both institutes, involvement in fuel  
cell technology, are mostly oriented towards supporting university 
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research. They are not interested in conducting research activities for 
the wider innovation system. However, this limited role has been 
essential. uTm’s core research in fuel cell membrane would have been 
more challenging to develop without the technical and infrastructural 
assistance from mINT, while the administrative assistance by PTm 
was essential for supporting uKm’s and uTm’s initiative in building 
the fuel cell roadmap and promoting fuel cell technology to actors and 
stakeholders in the energy sector.

The management of R&d is also an important area of difference 
between malaysia and Singapore. In Singapore, fuel cell R&d within 
NTu, NuS, ImRE, IHPC, SImTech and ICES is under the manage-
ment of A*STAR, a government agency. In the area of physical sci-
ences, A*STAR has a specific role in supporting public sector R&d in 
fields essential to Singapore’s manufacturing industry with specific 
focus on four industrial clusters: electronics, chemical, infocomms and 
engineering (A*STAR 2007). under this strategic direction, activities 
among the universities and PRIs is closely coordinated to prevent 
unnecessary duplication. In fact, it can be seen that the four clusters 
are actually in line with the research areas that are critical for fuel cells 
technology, that is, electronics—application for dmFC and PEmFC, 
chemical—development of membrane and catalyst, infocomms—
complex modeling, and engineering—systems integration. Not sur-
prisingly, these areas eventually have become the key elements of the 
government’s SERC Fuel Cell Programme. In malaysia, however, 
mINT and PTm belong to two different agencies with different strate-
gic orientations: mINT is under moSTI and PTm is under mEWC. 
Though moSTI does support R&d activities that are essential for 
other ministries, its orientation is much more general, that is, develop-
ment of energy or environmental technologies. As such, it is not able 
to actively coordinate fuel cells related activities.

Again, apart from the structure of management, the PRIs influence 
on the contributions of universities to the development of fuel cell 
technology is attributed to history. most PRIs in Singapore have had 
close working relationships with the country’s two public universities 
since their inceptions. The older research institutes, such as ImRE, 
SImTech and ICES, are spin-offs of the universities and the first two 
are still located within the universities. As a result, co-supervision and 
staff exchanges are institutionalized. This relationship provides a strong 
foundation for the two types of actors to increase their research links 
in fuel cells. It is also not surprising that some university researchers in 



328 zeeda fatimah mohamad

Singapore also hold positions in the PRIs. For instance Prof. lee Jim 
yang, an active fuel cells researcher, is a professor in NuS and an 
adjunct principal scientist in ImRE. Similarly, Professor birgersson of 
NuS used to be an active researcher in fuel cell modeling in IHPC.

In malaysia, research institutes and universities that are involved  
in fuel cell research do not enjoy a similar historical and locational 
relationships. In fact, the links between the universities, mINT and 
PTm in the area of fuel cells is an ad-hoc one. For instance, the rela-
tionship between uTm and mINT is based on a friendship between 
their respective lead researchers, while that of uKm-uTm and PTm is 
based on the proactive moves of university researchers in convincing 
PTm to initiate a policy related project on fuel cells.

Policy Environment and Its Impact

The policy environment shaped the contribution of both universities 
non-university actors. Synergy between energy, environmental and 
industrial policy, the openness to internationalization, and responsive-
ness to demand side policy was instrumental in influencing fuel cell 
development initiatives. In Singapore the stronger coordination of the 
three policy areas had a positive influence on the contributions made 
by the universities and other actors to functional development. In con-
trast, the weak explication of these policy features have contributed to 
the unbalanced development of system functions in malaysia.

Synergy between Energy, Environment and Industrial Policies

In malaysia, the development of system functions in fuel cells was very 
much influenced by the renewable energy policy, while in Singapore, 
industrial development and environmental protection policies were 
much more significant. In addition, both countries have different 
resource endowments: malaysia is medium-sized country, with rich 
natural resources, while Singapore is a small city-state with extremely 
limited natural resources. This has provided a challenge and opportu-
nity for the universities and other actors to be innovative in different 
policy areas. As such, one can state that the broad policy conditions in 
Singapore were more conducive for Singapore’s universities to enhance 
their contribution to the development of fuel cell technology com-
pared to their counterparts in malaysia.
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In fact, Singapore, has managed to establish itself as an efficient 
headquarters for global business, with the interest of key industrial 
policy actors to transform the country into a business hub for clean 
energy technologies, while the environmental policy community led 
by mEWR is tasked to increase the country’s image as a clean city  
in terms of increasing urban air quality and energy efficiency. Indeed 
this policy convergence is not due to similar interests in supporting 
projects for clean energy technologies, but is derived also from the 
heightened global commitment to the mitigation of climate change. 
Thus, climate change issues have provided the necessary platforms for 
both policy communities to use the environmental and economic 
merits of fuels cells to align global environmental concerns with the 
country’s interests in marketing Singapore as a hub for clean energy 
technologies. With the powerful presence of Rolls Royce, the policy 
environment has dramatically increased the synergy and interest of 
various actors to support the development of fuel cells in the country.

The interests of the malaysian energy policy community in promot-
ing the development of renewable energy have been slow and continue 
to lag behind the dominance of natural gas. Also, popular alternative 
energy options in malaysia, such as biomass, nuclear and hydroelectric 
power, are the technology options that could be used directly without 
the need for a conversion technology such as fuel cells. As a result, 
although the community’s interest in fuel cell technology has been 
encouraging, actual policy commitment to support the specific devel-
opment of the technology has been rather general at best, and has actu-
ally decreased overtime. This is evident in the declining interest of key 
players within the malaysian renewable energy arena such as mEWC, 
TNb and Petronas. However, even with decreasing commitment from 
the renewable energy policy community, renewable energy policy has 
been the sole policy driver for the technology in malaysia.

It is clear that the policy environment in malaysia is relatively weaker 
compared to that of Singapore. The policy areas within which the uni-
versities in malaysia are embedded leave little space for the universities 
to wiggle and grow. This is clear if we examine the geographical and 
historical contexts of malaysia and Singapore. In malaysia, from the 
beginning, the interest in cleaner energy technologies, such as fuel 
cells, was closely embedded within the country’s interest in increasing 
the use of renewable energy in natural resource domains such as 
hydropower, solar energy and biomass. In Singapore, interest in clean 
energy technology is associated with the acute needs of efficiency for a 
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small country, with one of the highest rates of energy consumption in 
the world.

Openness to Internationalization Policies

The level of internationalization is another critical policy differ-
ence  between the malaysian and Singaporean universities. Singapore 
unlike malaysia had an extremely open policy for encouraging active 
foreign participation in the development of its economy. The high level 
of internationalization affects policies and practices of the universities 
such that the Academic Research Fund used to fund the research activ-
ities of universities in Singapore is managed by a special committee 
chaired by renowned researchers from internationally recognized uni-
versities and research institutes such as, oxford, mIT, max Planck 
Institute and the National Natural Science Foundation of China. Also, 
nearly half of the researchers in Singapore’s universities and research 
institutes are foreigners who receive high salaries with sufficient free-
dom to make active contributions to the development country’s inno-
vation system. In malaysia, while the internationalization is considered 
important by universities, its implementation has been more cautious 
as a result of the overarching social priority in ensuring the welfare of 
‘bumiputra’ staff and students in higher education. Thus, foreign 
researchers receive fewer incentives and opportunities to extend them-
selves in malaysia. This explains why their contributions are smaller 
compared to Singapore.

In addition to the international composition of their staff, students 
and advisors in Singapore universities are expected and explicitly 
instructed by the government to undertake various types of collabora-
tive activities with international actors. This strong pressure to interna-
tionalize research is not apparent in malaysian universities. This is 
especially evident in relation to the universities’ fuel cell research pro-
gramme. Since the beginning, activities of malaysian universities were 
oriented towards developing indigenous technologies, exploiting local 
markets and encouraging local firms to participate. The activities of 
the universities in Singapore on the other hand, were international in 
nature with much more outward priority. The development of links 
with Rolls Royce to develop cell fuel technology, the exploitation of 
export markets and the attraction of foreign investment and firms is  
a testament to the international rather than nationalistic orientation of 
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the universities. In fact, the nationalistic orientation towards develop-
ing a made-in Singapore fuel cell product has only been encouraged by 
the government after the country’s main objective of exploiting inter-
national opportunities was achieved.

Responsiveness to Demand-side Policies

one of the key strategies of the industrial and environmental policy 
communities in Singapore has been to support the development of test 
bedding projects for clean energy technology. demonstration projects 
play an interesting part in the development of fuel cell technology. 
They are essential in showcasing the workings of the technology, how 
it can be effectively diffused and used in a particular locality. Therefore, 
demonstration projects bring multiple benefits to system function 
development, both in the obvious area of knowledge development and 
diffusion, legitimation, attraction of venture capitalists and market  
formation. demonstration projects are essential for enhancing both 
the supply and demand sides of the innovation process. based on  
these benefits, the relevant government agencies in Singapore, have 
played an active role in bringing foreign firms, such as, daimler 
Chrysler, Segway and Idatech to conduct demonstration projects in 
Singapore in different types of transport application and a stationary 
application. In fact, all the local universities, local firms and polytech-
nics were involved in these activities.

In addition, the demonstration projects were also extended to 
british Petroleum (bP) to test fuel cell applications with a hydrogen 
refuelling system. It is important to note that the higher responsiveness 
to conducting demonstration projects in Singapore is also related to 
the policy to brand Singapore as a global clean energy business. The 
government of Singapore uses energy, environmental and technologi-
cal rationale to attract foreign players to invest and establish their 
operations in this city-state. Singapore has institutionalized this pro-
cess through the establishment of the multi-agency Clean Energy 
Programme office or CEPo, with the mandate to make Singapore  
a global test-bed for early adoption of clean energy products and solu-
tions. on the other hand, there are no clear demand side policies for 
fuel cells in malaysia. demonstration projects are scarce, and mostly 
implemented by the universities with little support from other actors. 
Furthermore, unlike Singapore, the development of fuel cells in 
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malaysia has been much more related to R&d policy with no clear 
connection to industrial policy. Even the involvement of its ministry of 
Energy, Water and Communications has been focused more on 
encouraging R&d rather than on the diffusion or adoption of the tech-
nology. As a result, the development of fuel cells in malaysia is unbal-
anced. There are lots of activities on the supply side, but with no 
sufficient demand to push the innovation process forward.

Conclusion

It is clear that the technological system framework based on the 
national systems of innovation approach provides useful insights in 
understanding the role of universities in the development of fuel cell 
technology, as an emerging technology. This is because the extent to 
which the universities in malaysia and Singapore were able to contrib-
ute to the development of fuel cell technology is not only related to 
their own activities, but critically linked to the much broader interac-
tion with different sets of actors and functions. As such, universities 
contribution is dependent on the ability and decisions of other actors 
to make use of what universities have to offer. In other words, though 
the universities in Singapore and malaysia conduct various activities in 
the development of an emerging technology, their actual contribution 
is limited to the competencies, needs and perceptions of other actors in 
the system, at both local and international levels.

Since the interactions among policy decisions must be analyzed for 
a comprehensive understanding of the role of the universities, efforts 
directed at promoting the role of universities’ in the development of an 
emerging technology like fuel cells need to be complemented by proper 
understanding and appreciation of the whole system or policy envi-
ronment. In fact, in the industrialized world, this systemic aspect may 
be downplayed for the obvious reason that the innovation system is 
much more developed. As such, there is little policy intervention 
within the higher education system. In the developing world where the 
innovation system is underdeveloped, it may be risky to adopt such a 
‘hands-off ’ approach in dealing with the impact of the policy environ-
ment that generally shaped the contributions of universities.

The proactive system level consideration can considerably enhanced 
the contribution of the universities in two major ways. First, recogniz-
ing and acknowledging the synergistic role of particular actors, that  
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is, government agencies, large firms and PRIs, to shape the activities of 
universities and the ways in which this can be capitalized upon. 
Secondly, recognizing the influence of broader policy environment 
and how this can affect the space within which the universities maneu-
ver. It is imperative for policy makers in developing to consider the 
specific circumstances of their innovations systems, their strengths 
and weaknesses and how they complement the activities of their uni-
versities before embarking on policy borrowing or copying. This will 
help in making an informed decision concerning how feasible it is to 
support universities role in the development of emerging technologies. 
Such considerations would enable policymaking to be more realistic 
and dynamic.
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